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Loud noises produced by Army training can
cause public annoyance and alarm in neighboring
communities. For this reason, it is important to
accurately predict noise levels at great distances
over different types of terrain and in different
atmospheric conditions.

However, the propagation of blast noise over
large distances is not well understood, partly
because the types and sizes of explosions pro-
duced on Army training ranges are unique; few
data sources are available. This study was part
of a larger effort to systematically collect noise
level and atmospheric data over a variety of
terrains, coincident with Army-type explosions.
Such data will supplement existing blast noise
data bases to provide a sufficient range of experi-
mental conditions to test future blast noise propa-
gation models.

This report contains blast data received over
water, in a range of atmospheric conditions.
During the experiment, the atmosphere was
periodically tested to determine speed-of-sound
profiles of blast propagation along the nine-micro-
phone array. Blast signals were processed to
obtain peak-level, flat-weighted, and C-weighted
sound exposure levels for each event and for

10950201 071

Approved for public release; distribution is unlimited.




The contents of this report are not to be used for advertising, publication,
or promotional purposes. Citation of trade names does not constitute an
official endorsement or approval of the use of such commercial products.
The findings of this report are not to be construed as an official
Department of the Army position, unless so designated by other authorized
documents.

DESTROY THIS REPORT WHEN IT IS NO LONGER NEEDED

DO NOT RETURN IT TO THE ORIGINATOR




USER EVALUATION OF REPORT

REFERENCE: USACERL Interim Report EAC-93/02, Measurements of Blast Noise Propagatibn
Over Water at Aberdeen Proving Ground, MD

Please take a few minutes to answer the questions below, tear out this sheet, and return it to USACERL.
As user of this report, your customer comments will provide USACERL with information essential for
improving future reports. '

1. Does this report satisfy a nced? (Comment on purpose, related project, or other area of interest for
which report will be used.)

2. How, specifically, is the report being used? (Information source, design data or procedure,
management procedure, source of ideas, etc.) '

3. Has the information in this report led to any quantitative savings as far as manhours/contract dollars
saved, operating costs avoided, efficiencies achieved, etc.? If so, please elaborate.

4. What is your evaluation of this report in the following areas?

‘a. Presentation:

b. Completeness:

c. Easy to Understand:

d. Easy to Implement:

¢. Adequatc Reference Material;

f. Relates to Area of Interest:

g. Did the report meet your expectations?

h. Does the report raise unanswered questions?




i. Gencral Comments. (Indicatc what you think should be changed to make this report and future
reports of this type more responsive to your nceds. more usable, improve readability, ctc.)

5. If you would like to be contacted by the personncl who prepared this report to raise specific questions
or discuss the topic, plcasc fill in the following information.

Name:

Telephone Number:

Organization Address:

6. Plcasc mail the completed form to:

Dcpartment of the Army

CONSTRUCTION ENGINEERING RESEARCH LABORATORIES
ATTN: CECER-IMT

P.O. Box 9005

Champaign, IL 61826-9005




Form Approved

REPORT DOCUMENTATION PAGE OMB No. pr04.0188

Public reporting burden for this collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing data sources,
gathering and maintaining the data needed, and completing and reviewing the collection of information. Send comments regarding this burden estimate or any other aspect of this
collection of information, including suggestions for reducing this burden, to Washington Headquarters Services, Directorate for information Operations and Reports, 1215 Jefferson
Davis Highway, Suite 1204, Arlington, VA 22202-4302, and to the Office of Management and Budget, Paperwork Reduction Project (0704-0188), Washington, DC 20503.

1. AGENCY USE ONLY (Leave Blank) 2. REPORT DATE 3. REPORT TYPE AND DATES COVERED
September 1993 Interim

4. TITLE AND SUBTITLE 5. FUNDING NUMBERS

Measurements of Blast Noise Propagation Over Water at Aberdeen Proving 4A162720
Ground, MD AR96
AO-044
6. AUTHOR(S) '

Michael J. White, Carolyn R. Shaffer, and Richard Raspet

8. PERFORMING ORGANIZATION
REPORT NUMBER

IR-EAC-93/02

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESSIES)
U.S. Army Construction Engineering Research Laboratories (USACERL)

P.O. Box 9005
Champaign, IL 61826-9005

10. SPONSORING/MONITORING
AGENCY REPORT NUMBER

9. SPONSORING/MONITORING AGENCY NAME(S) AND ADDRESS(ES)
Office of the Chief of Engineers (OCE)
ATTN:. DAEN-ZCE
1E668 Pentagon
Washington DC 20314

11. SUPPLEMENTARY NOTES

Copies are available from the National Technical Information Service, 5285 Port Royal Road, Springfield, VA
22161

12a. DISTRIBUTION/AVAILABILITY STATEMENT
Approved for public release; distribution is unlimited.

12b. DISTRIBUTION CODE

13. ABSTRACT (Maximum 200 words)
Loud noises produced by Army training can cause public annoyance and alarm in neighboring communities. For
this reason, it is important to accurately predict noise levels at great distances over different types of terrain and
in different atmospheric conditions.

However, the propagation of blast noise over large distances is not well understood, partly because the types and
sizes of explosions produced on Army training ranges are unique; few data sources are available. This study
was part of a larger effort to systematically collect noise level and atmospheric data over a variety of terrains,
coincident with Army-type explosions. Such data will supplement existing blast noise data bases to provide a
sufficient range of experimental conditions to test future blast noise propagation models.

This report contains blast data received over water, in a range of atmospheric conditions. During the experiment,
the atmosphere was periodically tested to determine speed-of-sound profiles of blast propagation along the
nine-microphone array. Blast signals were processed to obtain peak-level, flat-weighted, and C-weighted sound
exposure levels for each event and for each microphone.

14. SUBJECT TERMS 15. NUMBER OF PAGES

Aberdeen Proving Ground 62
blast noise propagation
16. PRICE CODE
water
17. SECURITY CLASSIFICATION 18. SECURITY CLASSIFICATION [ 19. SECURITY CLASSIFICATION | 20. LIMITATION OF ABSTRACT
OF REPORT OF THIS PAGE OF ABSTRACT
Unclassified Unclassified Unclassified SAR

NSN 7540-01-280-5500

Standard Form 298 (Rev. 2-89)
Prescribed by ANSI Std 239-18
298-102




FOREWORD

This study was performed for the Office of the Chicf of Engincers (OCE) under Project
4A162720A896, “Basc Facility Environmental Quality”; Work Unit AQ. “Advanced Studics for
Environmental Systems and  Analysis”; Task 044, “Atmosphcric and Terrain Effects on Noise
Propagation.” The OCE technical monitor was LTC J. Stratta, DAEN-ZCE.

This cxperiment was conducted by the Environmental Compliance Modecling and Simulation
Division (EC) of thc U.S. Army Construction Engincering Rescarch Laboratorics (USACERL). The
USACERL principa! investigator was Dr. Paul Schomer. The experiment was designed by Dr. Richard
Raspet.  Carolyn R. Shaffer was a graduate student in the College of Electrical Engincecring at the
University of Hlinois. Spccial thanks are duc to Wendell Hulmes of USACERL. who sct up much of the
data collection equipment, flew the tethersonde balloon, and carcfully detcrmined various acoustic
quantitics from tapc recordings. Mr. Hulmes was invaluable in cxplaining details of the mcasurement
and data reduction. The assistance of the USAF 6th Weather Squadron of Scott AFB, Belleville, IL in
performing rawinsonde balloon weather measurements is gratcfully acknowledged. Thanks arc also duc
to the Test and Evaluation Command, Combat Systcms Test Activity (TECOM-CSTA) for preparing and
detonating the explosives used. and to Aberdeen Proving Ground for providing boats uscd at the
microphone stations and for their cxcellent cooperation throughout the measurement. Dr. Michacl J. White
supcrvisced the last phasc of data analysis and completed the final draft of this report. Mr. William D
Goran is Acting Chicf, USACERL-EN. The USACERL tcchnical editor was William J. Wolfc.
Information Management Office.

LTC David J. Rehbein is Commander of USACERL, and Dr. L.R. Shaffer is Dircctor.




CONTENTS

Page
SF298 1
FOREWORD 2
LIST OF FIGURES AND TABLE 4
1 INTRODUCTION ..ttt it iiietttieteseeasnnesssenssssassnssssasas 7
Background
Objective
Approach
Mode of Technology Transfer
2 MEASUREMENTS ... ittt iititttnnnsttensnessonnssssnsssans 9
Measurement Procedure and Equipmen
Acoustic Measurements And Processing
Meteorological Measurements
Speed-of-Sound Profiles
3 SUMMARY .. ittt ittt ittt tnnetseetoneseossssnssssenessnssnss 13
APPENDIX A: Noise Level Measurements 15
APPENDIX B:  Noise Level vs. Distance 37
APPENDIX C:  Sound Speed Profiles 44

DISTRIBUTION

Accession For J
NTIS GRA&I o
DTIC TAB
Unannounced a
Justifigativ

BY ‘ .
Digtributiont "%
Availsbility Coten

Avail andfod
Digt Special




Number

B1

B2

B3

B4

BS5

B6

Cl

C2

C3

C4

Cs

Cé

C7

C8

Cco

Cl10

Cill

Ci2

Cl3

FIGURES

Microphone Layout
Block Diagram of Expcrimental Sctup

C-Weighted Sound-Exposure Levels (dB) vs. Distance (m) for Sites 1 and 2,
Charge Sizc |

C-Weighted Sound-Exposurc Level (dB) vs. Distance (m) for Sites | and 2.
Chargc Sizc 4

Pcak Sound-Exposurc Levels (dB) vs. Distance (m) for Sites 1 and 2,
Charge Sizc 1

F-Weighted Sound Exposure Levels (dB) vs. Distance (m) for Sites 1 and 2,
Charge Sizc 4

F-Weighted Sound Exposurc Levels (dB) vs. Distance (m) for Sites 1 and 2,
Charge Size 1

Pcak Sound-Exposure Levels (dB) vs. Distance (m) for Sites 1 and 2.
Charge Sizc 4

Sound Speed (nvs) for Blasts 9 to 18
Sound Speed (m/s) for Blasts 19 to 30
Sound Speed (m/s) for Blasts 31 to 42
Sound Speed (m/s) for Blasts 43 to 54
Sound Spced (m/s) for Blasts 55 to 65
Sound Speed (nv/s) for Blasts 66 to 77
Sound Speed (m/s) for Blasts 78 to 89
Sound Speed (m/s) for Blasts 90 to 101
Sound Speed (nv/s) for Blasts 102 to 113
Sound Speed (nv/s) for Blasts 114 to 125
Sound Speed (m/s) for Blasts 126 to 137
Sound Spced (m/s) for Blasts 138 to 149

Sound Speed (nv/s) for Blasts 150 to 161

Page

38

39

40

41

42

43
44
44
45
45
46
46
47
47
48
48
49
49

50




Number

Cl4

C15

Cié

Cl7

Ci8

Cl19

C20

C21

C22

C23

C24

C25

C26

C27

C28

C29

FIGURES (Cont’d)

Page
Sound Speed (m/s) for Blasts 162 to 173 50
Sound Speed (m/s) for Blasts 174 to 185 51
Sound Speed (m/s) for Blasts 186 to 194 ' 51
Sound Speed (m/s) for Blasts 195 to 206 52
Sound Speed (m/s) for Blasts 207 to 218 52
Sound Speed (m/s) for Blasts 219 to 230 53
Sound Speed (m/s) for Blasts 231 to 242 53
Sound Speed (m/s) for Blasts 243 to 254 54
Sound Speed (m/s) for Blasts 255 to 266 54
Sound Speed (m/s) for Blasts 267 to 278 55
Sound Speed (mvs) for Blasts 279 to 290 55
Sound Speed (m/s) for Blasts 291 to 302 56
Sound Speed (m/s) for Blasts 303 to 314 56
Sound Speed (m/s) for Blasts 315 to 326 57
Sound Speed (m/s) for Blasts 327 to 338 57
Sound Speed (m/s) for Blasts 339 to 350 ‘ 58

TABLE
Blasting Sequence 10
5




MEASUREMENTS OF BLAST NOISE PROPAGATION
OVER WATER AT ABERDEEN PROVING GROUND, MD

1 INTRODUCTION

Background

The blast noise produced by weapons fire and explosive demolition is of growing concern to all
Army installations engaged in active training. High doses of impulse noise progressing off base can cause
public annoyance and alarm in neighboring communities. The Installation Compatible Use Zone (ICUZ)
program was initiated to deal with issues involving the Army installation and its surrounding communities.
Under ICUZ, one of the duties of an installation is to produce an area map, divided into zones according
to the estimated noise levels resulting from all Army activities. The sizes of the noise zones are
particularly sensitive to changes in estimation of noise levels. For example, variance of 3 dB in the noise
level typically halves or doubles the predicted area of the noise zones. Such variance could easily arise
from neglecting the influence of terrain or weather on sound propagation. For this reason, it is important
to be able to accurately predict the noise levels at great distances over different types of terrain and in
various atmospheric conditions.

In spite of efforts by many researchers, the propagation of blast noise to large distances from
explosions is still not well understood. One reason is that the types and sizes of explosions produced on
Army installations are unique; few data sources are available. Also, blast propagation phenomena are
sensitive to subtle changes in the atmosphere or terrain, making them difficult to predict. There is a need
for research to gather blast propagation data, and to document the changes in blast noise propagation due
to changes in atmosphere and terrain.

Objective

The purposc of this continuing study is to systematically collect noise level and atmospheric data
coincident with Army-type explosions over a variety of terrains. This data will supplement existing blast
noise data taken at Fort Bliss, TX and Fort Leonard Wood, MO, taken under a range of experimental
conditions to test future blast noise blast noise propagation models. The objective of this phase of
research was to collect blast data received over water in a range of atmospheric conditions.

Approach

In this experiment, nine microphones were placed roughly along a line between two sites where
charges were detonated. A 1.25- and 5-Ib charge were exploded at one end of the array, then on the other
end. This sequence was repeated three times per each 1-hour set. The detonations were performed in sets
of 12, in two 1-hour periods per day, well separated in time to maximize the variety of weather profiles
encountered. The atmosphere was periodically sampled to determine speed-of-sound profiles of
propagation along the microphone array. The blast signals were processed in the laboratory to obtain
peak-level, flat-wcighted, and C-weighted sound exposure levels for each event and each microphone.




Mode of Technology Transfer

The data taken in this study, along with that taken at Fort Bliss. TX and Fort Leonard Wood, MO,
will be further analyzed to verify current noise prediction techniques and to identify potential
improvements to those techniques.  The results of these analyses will be forwarded to the Army
Environmental Hygicne Agency (AEHA) at Aberdeen Proving Ground for use in the BNOISE program,
to help derive better noisc prediction mcthods. It is also anticipated that the data collected in this study
will be made available in clectronic form (low-density. 5-1/4-in., DOS formatted. microcomputcr diskctte)

from the National Technical Information Scrvice, 5285 Port Royal Road, Springficld, VA 22161, tcl. (703)
487-4785.




2 MEASUREMENTS

Measurement Procedure and Equipment

The blast noise measurement exercises were carried out at Aberdeen Proving Ground, MD in June
1984. Nine microphone recording stations were situated in a 26-km-long array across Chesapeake Bay
and recorded signals from blasts periodically detonated near the ends of the array (Figure 1).

At each blasting site, C-4 plastic explosives were prepared and discharged in a fixed sequence
alternating between sites (Table 1). The C-4 explosives were issued in “bricks” weighing 1.25 b (0.568
kg) each. One (and alternately four) of the bricks was molded into a nearly spherical shape and placed
on a post approximately 1 m high to avoid the direct interaction of the explosion with the surface. A total
of 348 explosions were detonated over 12 days.
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Figure 1. Microphone Layout.
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Table 1

Blasting Sequence

Charge Size Blasting Site
1(1.25 Ib) 1
4(51b) 1
1(1.25 1b) 2
4(5 1) 2

Acoustic Mcasurements And Processing

Each microphonc station was composed of a Bruel and Kjacr (B&K) typc 4921 outdoor microphone
unit, a USACERL modecl 370 Truc-intcgrating Environmental Noise Monitor, and a Nagra DJ single-
channcl tapc recorder. A block diagram of the sctup is shown in Figurc 2. The B&K outdoor microphone
unit containcd a B&k 4149 quartz-coated. 0.5 in. (12.7 mm) condenser microphonc clement with a
frequency response of +1 to -2 db from 20 Hz to 10 khz. The microphone unit was mounted upright on
a polc and tripod assembly to position the condenser clement 1.2 m (4 ft) above the surface.

The USACERL noise monitor was configured to measure the integrated sound cxposure level from
the blasts. The monitor split the input signal from the microphone through an intcrnal filter to obtain C-
weighting.  Each station opcrator logged the peak level, flat-weighted SEL, and C-weighted SEL in a
notcbook from the USACERL monitor display. The flat-weighted signals were sent to the Nagra rccorder
for further laboratory processing. The tape recorder was activated approximatecly 1 min before the blast
noisc arrived. Blasts were recorded at 1.5 in./s (ips) while voice information (i.c., speech identifying cach
blast by run numbcr) was recorded at 15 ips. The blasts were later played back in the laboratory at 15
ips. At these recording and playback speeds, the playback output of the recorder did not losc low
frequency components of the blasts, as it would have at 1.5 ips. When playcd back at 15 ips, the recorded
low frequencics were scaled to higher output frequencics and lost less low frequency information.

In the laboratory, the blast signals were played into an Analogic Corporation Data Precision model
Data 6000 signal analyzer. The Data 6000 was programmed to trigger on the blast pulsc and scparate the
blast signal from the pretrigger ambicnt noisc. The Data 6000 was further used to calculate refined flat-
and C-weighted sound exposurc levels from the blast signal. The flat-weighted SEL was compared to an

B&K USACERL Nagra
4921 —> Bluc —> | Attcnuator > Tapc
Mic Box —> Recorder
|
Voice
Mic

Figure 2. Block Diagram of Experimental Setup.
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SEL computed from an equal-interval sample of the pretrigger ambient noise. The measurement was
omitted if it did not exceed the ambient level. With this procedure, it was possible to obtain more precise
values than from the USACERL monitor alone.

All of the refined levels values are tabulated in Appendix A. The peak level, flat- and C-weighted
SELs are recorded by microphone and event. Values of 0.0 dB indicate failure of the blast signal to
exceed the ambient noise, and values of 30.0 dB are used to indicate missing data due to other reasons
(e.g., equipment problems, failure to start recording in time to capture the waveform, etc.). Noise levels
are plotted against distance from the blast, for peak, flat-, and C-weighted SEL in Appendix B.

Meteorological Measurements

During the testing, meteorological data (wind speed, wind direction, pressure, temperature, and
relative humidity versus altitude) were gathered from rawinsonde balloons and an instrumented tethersonde
flown from a point on the shore about one-third of the way from site 1 to site 2.

An Atmospheric Instrumentation Research, Inc. model TS-1BR-X tethered balloon was used to
obtain detailed measurements near the ground. The height to which the tethersonde was flown was
restricted by the wind conditions, although in most cases data were obtained to about 300 m in height.
The sampling of weather data began approximately 15 min before sound-level measurements began and
continued until about 15 min afterward. A plan to run the tethersonde up and down three or four times
per hour was rarely achieved due to handling difficulty and wind. The tethersonde typically was flown
up and down two or three times during this time period.

From the tethersonde, the temperature was obtained by precision matched thermistors, which
measured to an accuracy of +0.5 °C. The pressure sensor was a temperaturc-compensated aneroid
transducer accurate to +0.25 m/s, while wind direction was obtained with a £5 degree accuracy.

The USAF 6th Weather Squadron of Scott AFB released and tracked GMD-1 rawinsonde balloons
near the tethersonde site. Meteorological data were telemetered from the balloons back to the tracking
station at 100 m height intervals up to about 5000 m above ground.

Speed-of-Sound Profiles

Both sets of balloon data (rawinsonde and tethersonde) were used to determine an effective speed
of sound as a function of height. The velocity of an acoustic wave progressing through a real, windy
atmosphere can be found from adding the proper sound speed in still air to the wind motion. This was
accomplished by calculating the effective sound speed (adjusted for wind) as:

Cy =C*twceos(6,+0) Eq 1

adj

where ¢ is the speed of sound in still air, w is the wind speed, @, is the wind direction, and ®, is the
sound propagation direction.

Both angles are measured clockwise from zero degrees north. In meteorology, the wind direction
is always the angle from which wind blows—the air flow is in the opposite direction (©,+x rad). As one
would expect, speed increases in the direction of wind flow and decreases when in opposition.




Equation 1 assumes that thc wind vclocity ficld varics ncgligibly along the direction of sound
propagation, and also that the path of propagation is ncarly horizontal and in onc vertical planc, or that
the drift caused by crosswinds is ncgligible. The proper speed of sound in still air is given by:

c=yy RT Eq 2

where ¥ (gamma) is the ratio of specific heats, R is the universal gas constant, and T, is the temperaturc
on the Kelvin scale (°K + 273 = °(C).

Both y and R depend on the water vapor content of the air, according to:

¥ = (7+h)/(5 +h) Eq 3

and
R =R, /(29 -11h) Eq4

where h is the mole fraction of watcr molecules in air and R, is cqual to 8314.16 J/kg/K. Water vapor
content may be calculated from the relative humidity and temperature by the cxpression:

h = 107 (RH)p_, /p

and the Goff-Gratch relation:

log,(p../p,,) = 10.79586 (1-1/T,) -5.02808 log,,(T.)

+ 150474 x 107 [1-10770) Eq 6

+ 0.42873 x 107 [-1 + l04‘7(,055(1-1/'|~')]
~ 2.2195983

where T, = T/T,,

In Equations 5 and 6 the above, p is the atmospheric pressure in Pascals, RH is the relative humidity
in pereent, Ty, is 273.16 K and p, is the reference pressure with value 1.013x10° Pascal. Equations 1 to
6 arc sufficicnt to determine ¢, given the temperature, relative humidity, atmospheric pressure, wind
speed and dircction, and the dircction of acoustic propagation.

Computed valucs ¢, arc plotted in Appendix C. In Appendix C, graphs arc shown of height versus

sound spced for propagation in both dircctions along the microphonc array. Each of the sound speed
profiles corresponds to scveral blasting cvents.
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3 SUMMARY

This experiment was part of a continuing project to collect noise level and atmospheric data
coinciding with Army-type explosions over a variety of terrain. This part of the study systematically
collected noise level and atmospheric data coincident with such explosions over water, at the Aberdeen
Proving Ground, MD. Detailed noise-level data were tabulated, and sound-speed profiles were derived
from these measurements. (Appendixes A and C) In this experiment, nine microphones were placed
roughly along a line between two sites where charges were detonated. The detonations were well
separated in time to maximize the variety of weather profiles encountered. The atmosphere was
periodically sampled to determine speed-of-sound profiles of propagation along the microphone array. The
blast signals were processed in the laboratory to obtain the peak level (P) and the flat-weighted (F) and
C-weighted (C) SELs for each event and each microphone. Noise levels were plotted against distance for
peak level, flat-, and C-weighted SELs (Appendix B).
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APPENDIX A: Noise Level Measurements
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98.
100.
84 .
91.
100.
87.
94.
97.
9h .
101.
113.
86 .
93.
109.
92.
97.
114.
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WO SO N

MIC

8E.
92.
110.
84.
90.
103.
93.
97.
115.
94.
98.
113.
96.
99.
114,
93.
97.
102.
94.
98.
113.
98.
101.
118.
87.
91.
105.
91.
94.
111.
91.
94 .
112,
82.
8.
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84 .
88.
90.
79.
86 .
90 .
84 .
84.
99.
85 .
90.
105.
85.
90.
105.

=
—

COTCTCTCTOOOOOOON

W W ww
)

97.
109.
93.
96 .
111.
90.
95.
108.
91.
96 .
109.
94 .
99.
114.
85 .
89.
104 .
88.
91.
111.
84 .
88 .
106.
85 .
90.
89.
82.
90.
99.
83.
92.
91 .
83,
89,
103.
86 .
V3.
106.
86 .
94 .
102.

N
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MTC

86 .
91.
109.
80.
89.
100.
80.
89.
105.
89,
94 .
109,
90.
95.
108.
92.
96 .
109,
RESI
93.
106.
91.
99,
108.
93.
97.
1171,
83,
90.
102.
34,
89,
106,
- 80.
90.
102.
84 .
92.
94 .
9.
91,
99 .
75 .
91.
973
82
97 .
1027
8.
96 .
100,
55 .
99,
1045 .7
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MIC

80.
103.
102.

80.
101.
102.

74.

DO =L O

97.4

97.
88.
93.
106.
BY.
93.
106.
89.
94 .
106.
B2.

W COweOwn L

= CC O

98.1

99,

~
(@)

84.1

101.
100.
86 .
96.
105.
81l.
89.
100.
81.
88.
103.
70.
80.
91.
8.
104.
104.
7.
102.
100.
79.
103.
102,
81.8
.0
104 .
81 .
105 .
102.
78 .
LO1.
L0272

1071

>V oo




ABERDISIEN

CHARGE SIZE 1, DIRECTION (SITE) 1

RUN TIME
150 1930
154 1955
158 2014
162 2230
166 2250
170 2307
174 1906
178 1927
182 1945
186 2236
190 2257
197 1943
201 2002
205 2018
207 2222
211 2245
215 2302
219 205

SEL MIC
117.8

T QT
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119.
145.
118.
120.
145.
-118.
120.
147.
118.
120.
144.
116.
119.
142.
116.
118.
144.
114.
117.
142.
112.
115.
138.
112.
115.
138.
116.
118.
143.
115.
118.
142.
115.
118.
142.
115.
118.
142.
1l16.
118.
144.
119.
120.

1

148.3

117.
119.
145.
30.
30.
30.
116.
1ig.
144.

O~ OO Wk

MIC

108.
111.
134.
107.
110.
132.

30.

30.

30.
110.
112.
137.
106.
110.
133.
106.
110.
131.

99.
102.
130.

92.
100.
116.
100.
110.
126.
100.
103.
131.

97.
103.
129.
109.
111.
136.
105.
108.
134.
105.
108.
133.
107.
i11.
130.
108.
112.
134.
110.
113.
134.
107.
110.
132.

MIC

101.
106.
123.
101.
106.
124.
30.
30.
30.
106.
110.
128.
99.
103.
122,
99.
104.
123.
86.
89.
110.
76.
84 .
99.
70.
82.
94 .
7.
82.
102.
82.
88.
107.
102.
105.
127.
103.
109.
126.
105.
107.
127.
106.
110.
128.
105.
109.
128.
108.
110.
130.
99.
103.
123.

PROVING GROUNDS DATA

BLASTS

MIC
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82.
92.
98.
91.
97.
114.
91.
97.
114.
96.
101.
119.
95.
99.
116.
97.
101.
119.
76.
81.
94.
72.
76.
80.
69.
80.
85.
4.
84.
88.
71.
78.
87.
99.
103.
120.
100.
104.
121.
100.
104.
122.
101.
105.
126.
102.
106.
126.
103.
106.
127.
96 .
101.
119.

ch\.\lcouu—w—'uw:—-aQ\moouwcooc\\n—*ooco»—'m\ot\):\)nﬁr—dm.«b.@\ounb»\bmoo}—*cowwcxmom-pl—*w%ow.&-»&»p

MIC

30.
89.
100.

84 .
98.
30.
89.
107.
30.
96.
112.
30.
97.
103.
30.
97.
115.
30.
83.
84 .
30.
81.
82.
30.
81.
82.
30.
88.
83.
30.
84.
82.
30.
93.
110.
30.
95.
112.
30.
96.
114.
30.
99.
118.
30.
99.
118.
30.
100.
118.
30.
92.
108.
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MIC

83.
91.
101.
83.
89.
101.
30.
30.
30.
85.
89.
108.
30.
30.
30.
88.
92.
106.
80.
82.
79.
30.
30.
30.
78.
87.
88.
79.
B2.
83.
79.
B1.
83.
92.
96.
111t.
93.
97.
113.
95.
99.
115.
96.
100.
116.
97.
100.
119.
100.
103.
121.
96 .
99.
114.
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110.
94 .
97.

109.
94 .
97.

113.
30.
30.
30.
91.
95,

108.
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MIC

82.

107.
81.
86 .

101.

=
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= oo O OO
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108.
91.
97.

109.
91.
95.

110.
90.
94.

109.
92.
95.

111,
95.
98.

115.
93.

100.

L4,

OO OO

MIC

103.
103.

82.
102.
102.

80.
106.
102.

)
(e iaNe]
}_l

108.
92.
99.

108.
91.

103.

109.
93.
97.

110.
93.
97.

111.
96.
99.

115.
92.

108.

110.

o
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N
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ABERDEEN PROVING GROUNDS DATA

CHARGE SIZE 1, DIRECTION (SITE) 1 BLASTS

lehojololololololooNoRoNeNe)

0.

RUN  TIME SEL MIC 1 MIC 2 MIC 3 MIC 4 MIC 5 MIC 6 MIC 7 MIC 8 MIC
223 225 C 117.6 111.6 104.1 87.1 30.0 89.9 90.8 90.3
I 119.8 114.1 107.9 91.5 100.0 93.5 95.2 97.7 108.
p 146.8 140.5 128.6 110.4 119.0 119.1 98.1 110.4 107.:
227 244 C 116.5 108.1 103.9 84.0 30.0 91.5 89.0 86.7 85.
I 118.8 110.9 108.2 88.1 97.6 95.5 93.9 93.6 103.5
P 144.6 135.1 126.9 105.7 114.2 114.3 101.8 107.1 105.
231 406 C 115.3 108.5 102.3 98.5 30.0 94 .6 82.1 89.8 91.
F 118.1 112.2 107.1 106.7 30.0 99.1 87.¢ 106.3 107.
p 142.1 133.2 123.4 122.7 30.0 116.5 112.9 110.4 112.6
239 441 C 115.3 108.0 97.8 99 .4 30.0 90.3 93.2 91.9
F 117.7 111.8 103.8 103.4 86.3 97.1 98.8  106.8 110.
P 145.0 133.6 120.4 121.5 111.3 113.0 112.4 108.8 108.]
243 202 C- 113.4 87.5 75.3 77 .4 83.6 30.0 76.9 0.0
F 116.1 101.0 87.9 85.7 89.1 30.0 79.3 0.0
p 139.4 110.4 97.9 88.8 103.4 30.0 99 .1 0.0
247 226 C 112.0 81.8 72.7 77.3 82.4 80.0 0.0 0.0
I 115.1 95.3 84 .4 92.06 90.1 90.2 0.0 0.0
p 136.3 107.7 95.3 98.9 101.4 95.3 0.0 0.0
2561 244 C 114.1 87.8 79.7 82.2 97.7 g2.2 0.0 0.0
B 116.8 97.1 91.7 101.8 100.8 89.2 0.0 0.0
P 140.1 111.2 101.0 104.5 120.6 102.7 0.0 0.0
255 405 C 115.7 95.8 77.2 78.9 84.8 82.6 B8.7 0.0
F 118.1 101.4 85.9 81.1 90.2 87.7 8Y .7 0.0
P 141.3 124.2 101.1 89.1 94.7 103.2 90.6 0.0
259 425 C 116.0 94 .2 78.2 76 .4 79.4 77.4 88.5 0.0
E 118.4 100.9 B6.6 79.7 B85.6 85.7 89.8 0.0
p 143.6 120.3 100.7 83.8 93.5 91.2 89 .4 0.0
261 438 C 115.4 100.1 86.2 74 .6 83.2 77,6 87.5 0.0
r 117.8 103.8 91.1 77.9 81.4 81.3 88.6 0.0
p 141.7 128.3 108.1 80.9 91.3 88.9 88.4 0.0
267 338 C 30.0 30.0 30.0 89.4 84.0 81.1 97.2 80.1 30.
r 30.0 30.0 30.0 95.7 96.7 90.2 98.1 89.4
P 30.0 30.0 30.0 108.4 100.2 96.5 98.1 102.5 30.
271 357 C 30.0 30.0 78.0 83.8 B8.6 79.3 96.6  74.5 30.
' F 30.0 30.0 98.4 91.7 101.5 88.5 97.1 5.9 30.
P 30.0 30.0 97.8 96.8 101.7 92.5 96 .4 91.6 30.
275 417 C 30.0 30.0 82.5 85.1 83.7 79.4 96.3 75.9 30.
I 30.0 30.0 98.3 91.2 99.9 89.1 98.9 89.3 30.
P 30.0 30.0 101.6 99.5 100.0 89.7 101.3 89.9 30.
279 159 C 114.5 94.4 104.0 96.3 93.6 89.8 93.3 89.72
I 117.3 102.1 108.2 100.5 97.5 93.4 97.2 94.1
P-140.1 117.4 125.9 118.4 112.0 107.5 112.4 106.7
283 220 C 114.5 92.1 97.8 94.8 93.8 84.5 B4 .7 867
I’ 117.3 97.9 102.4 100.0 968.13 91.0 90.7 94.0
& 139.8 116.1 122.8 116.6 114.9 102.2 107.4 106.3 109.
287 238 C 115.0 92.3 836 . 3 90.8 91.1 &7.0 $87.4 Bo.H g/,
F 117.7 97,9 95.9 95 .1 96. 2 94 .4 99 .1 97.6 91.7
P 42,5 118.0 110.4 111.7 109.4 105.7 109.4 104.0 106.¢
291 359 C 114.5 98.5  102.9 97.8 75.3 91.8 87.9 84.6 84.
I 117.2  103.4 106.5 101.5 101.7 99.7 94.6 90.4 89.
p 142.3 1224 127.3 119.6 120.6 114.0 109.% 105.8 104.%
295 419 C 112.7 102.7 99.8 97.2 91.4 8y, 3 83.3 B4.9 84 .
I 115.8 106.3 103.9 101.0 Y9.9 94.8 92.5 89,2 89,
P 1407 127.6 12301 119.2 110.3 107.6  101.7 105.3 106.8

18

90.:C

89.1
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30.¢(

91.6
95 .5
110.6
86 . C
90.¢




ABERDEEN

CHARGE SIZE 1, DIRECTION (SITE) 1

RUN TIME
299 435
303 219
307 240
311 258
315 407
319 429
323 445
329 228
333 245
337 300
341 415
345 433
349 455

SEL MIC

THEHQRUEHQTEQOUSSQROEQoEQEQU"MOrE QUM QU QeEQoERO

115.
118.
144.
112.
115.
136.
112.
115.
137.
114.
117.
138.
113.
1le.
137.
113.
138.
137.
114.
11le6.
139.
30.
30.
30.
30.
30.
30.
30.
30.
30.
30.
30.
30.
30.
30.
30.
30.
30.
30.

COOCOOOCOCOOOOOCOOOOCUONVORPEOPRREIPWOOUPRJONORFOE

MIC

105.
108.
130.
30.
30.
30.
91.
101.
114.
92.
104.
1le.
84.
100.
108.
83.
102.
106.
82.
102.
126.
30.
30.
30.
30.
30.
30.
30.
30.
30.
30.
30.
30.
30.
30.
30.
30.
30.
30.

MIC

97.
102.
121.

81.

93.
103.

79.

93.
101.

80.

97.
101.

69.

91.

93.

75.

95.

95,

68.

90.

93.

84 .
162.
102.

B6 .
102.
103.

88.
105.
104.

91.
108.
108.

90.
108.
107.

85.
102.
102.

PROVING GROUNDS DATA

BLASTS

MIC

98.
102.
120.

97.
107.
109.

81.
101.
106.

83.

98.
104.

84 .

99.
106.

B1.
102.
109.

B1.

99.
101.

90.

98.
100.

88.
103.
108.

84.
101.
109.

95.
113.
117.

91.
111.
1le.

94.
104.
110.
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MIC

95.
104.
115.

82.

96.

97.

80.

91.

93.

82.

95.

96.

81.

94.

97.

80.

91.

93.

80.

90.

94 .

85.
103.
105.

84 .
103.
104.

87.
104.
107.

88.
106.
107.

85.
104.
105.

86.
104.
106.
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MIC

93.
104.
114.

78.

89.

91.

77.

86.

88.

78.

88.

90.

77.

90.
7.
82.
85.
77.
84.

50.
103.
103.

86.
101.
104.

86 .
100.
103.

B7.
100.
103.

87.
101.
101.

86.
102.
104.
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MIC
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101.
© 85,
103.
106.

30.

30.

30.
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79.
106.
102.
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ABERDEEN

CHARGE SIZE 1, DIRECTION (SITE) 2

RUN
11

15

49

57

61

68

12

76

80

84

88

TIMI
1608

1633

1150

1209

1226

1507

1526

1544

1147

1209

1532

1211

1228

1621

1639

0.
0.
0.

SEL MIC
C
I
p
C 85.
F 94 .
P 98.
C 82.
F 89.
P 98.
C 85.
13 96.
P 101.
C B4 .
I 92.
P 100.
C 91.
I 95.
P 104.
C 93.
F 97.
P 105.
C 91.
F 95.
P 102.
C 88.
P 93.
P 102.
C 93.
EF 96.
P 110.
C 93.
F 99.
P 106.
C 93.
F 100.
P 108.
2 92.
P 98.
P 107.
C B7.
I 96.
P 103.
C 88.
r 98.
P 103.
C 89.
I 96 .
P 106.

- C 8.
F 96 .
P 105.
C 89.
I 97.
P 104.

t\)'r—‘OU'I»&\3}—‘OL’H—‘[\)}—‘C\OACOOOOQ\H—'MGD\]LWWF—‘Al'—'C\\DC)CDCOO\C\O\OCDU)C\\!P—’O}—‘»'>CDL»JLA)UJOOO)—'

MIC
93
99

107.
94 .
101.
108.
86.
102.
103.
B6.
98.

104

86 .
97.
103.
91.
95.
103.
92.
98.
104.
91.
96.
102.
88.
97.
103.
93.
97.
111.
94.
101.
107.
95.
100.
108,
93.
102.
110.
88.
103.
104.
89.
100.
105,
91.
103.
108.
90.
105.
108,
85.
91.
108.

2
.2
.0

8

2

6

7

2

7

7

3

0
.0

9

9

4

7

8

8

7

6

6

8

1

7

XONOCRWWLP, 2D N0 WDIRONNDOUVUO WWLNN -

MIC

92.
96.
106.
92.
104.
110.
85.
93.
104.
87.
93.
103.
87.
93.
105.
94.
87.
105.
95.
99.
108.
95.
98.
106.
89,
95.
103.
94.
98.
111.
96.
103.
109.
95.
100.
109.
91.
97.
107.
87.
97.
102.
88.
98.
106.
90.
99 .
105.
91.
101.
107.
90.
98.
106.

PROVING GROUNDS DATA

BLASTS

MIC
102.
105.
117.
98.
101.
112.
90.
93.
108.
90.
93.
109.
90.
94.
110.
97.
100.
110.
97.
100.
109.
98.
101.
111.
85.
86 .
105,
94.
98.
111.
98.
102.
113.
99.
102.
113.
95.
98.
112.
90.
95.
107.
92.
95.
107.
94 .
98.
108.
99 .
99.
110.
96.
100.
111,
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MIC
94.
99,

104.

100.

103.

115.
92.
95.

111.
93.
97.

113.
92.
95.

109.

89.

92.
103.

97.
100.
110.

97.
100.
111.

94 .

98.
110.

95.

99.

111.

98.
103.
114.

100.

107.
115.

102.

106.
124.
96 .
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[

101.0
115.0

96 .

99.
113.

97.
1071,
112.

99.
103.
116.

96.

102.2

114.

MIC

103.
106.
120.
104.
107.
120.
97.
100.
119.
96.
99.
117.
95.
98.
117.
101.
104.
106.
100.
103.
116.
101.
104.
116.
97.
100.
114.
100.
102.
117.
101.
105.
118.
101.
105.
118,
102.
10%.
1272,
98.
102.
118.
100.
103.
120.
99.
103,
117,
100.
104.
L19.
100.
104 .
120.
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101.
104.
126.
101.
104.
126.
101.
104,
123.
105,
108.
1277,
109.
L12.
128.
106.
109.
128,
100.
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oa

104.2

123,
103,
106.
125.
106 .
109.
128.
108.
1tt.
130.
108.
110.
132,
10H .
107.
127.
107.
109.
130.
118,
114.
130.
106 .
109.
130.
106.
109.
1.30.
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MIC

112.
114,
136.
111.
114.
135.
107.
110.
133.
104 .
106.
129.
105.
107.
128.
1311.
Ti2.
134 .
110.
112.
131.
110.
112.
132.
104.
108.
120,
107.
111,
132.
110.
113.
134.
111.
114.
136.
110.
113.
133.
107.
118.
133.
110.
114.
136.
109.
115,
131.
110.
116.
132.
112.
114.
134.

[SalE ol i ool

[Bal
()

O = oo

8al
(G

MIC

116.
118.
144.
117.
119.
145.
114.
117.
142,
115.
117.
142.
1lo.
118.
143.
117.
119,
144,
116,
118.
143,
116.

[S2lNe

o2, OO LI S

118.3

143.
114.
116.
143,
116.
118.
145.
118.
120.
148,
115,
118.
146.
118.
120.
147.
116,
118.
145.
117.
119.
144.
118.
L20.
147.
116,
118.
144,
118.
120.
146,

‘-
[

Sl




ABERDEEN

CHARGE SIZE 1, DIRECTION (SITE) 2

RUN
92

96

100

104

108

112

116

120

124

128

132

136

140

144

148

152

156

160

TIME SEL MIC

1145

1208

1227

1521

1541

1558

1917

1935

1954

1934

1851

2009

2240

2301

2321

1942

2005

2025

SQUEOUEOUTEHOQOUEMOQUEOUTEQUTEHEQY"OQUEOQTEOQOUEQUEMEQUEQTEOQTRE Qo QOO

T

78.
93.
98.
76.
87.
94 .
73.
89.
93.
79.
86.
94.
77.
85.
93.
73.
89.
90.
89.
95.
105.
88.
94 .
105.
85.
91.
101.
74 .
79.
97.
83.
88.
107.
90.
100.
114.

DXL CHFONNUOOQCOOO0OOOOXOCONOWNUOUNMEFARRPWNOOAWNNOOAOAONWLINNUIdWws =SSN0

MIC
30.
30.
30.
75.
91.
96.
76.
93.
98.
7.
89.
96.
78.
86 .
99.
81.
98.
97.
90.
96.

106.
89.
95.

105.
90.
99.

107.
76.
80.
96.
82.
87.

106.
80.
86.

103.

QOO OoOOCOOO0o
N VWUODOHFOWOOOOOOOOOCVLWWOAOAWNOWUIOOOCOCHWORUMIUWLUNNDMOOPROUIUTWWIDOOON

78.
96 .
78.
83.
101.
78.
5.

103.

MIC
86.
89.
97.
77.
96.
98.
80O.
90.

102.
79.
89.

100.
86.
95.

109.
78.
90.

101.
88.
94.

105.
88.
94.

108.
90.
95.

107.
30.
30.

CCOO0OO0OO0oO0OOO0OCcCOCcCOOO0O

CCO0O0OCOOOO0O0OOCOOCOOXONRITWOOOWOWONPRPONOPUORPROAANOIOAWITWwHREOJUTW

PROVING GROUNDS DATA

BLASTS

MIC

=
=
o~

SCOOOCOCOOOOOOOOOO0O
kC.*—'LﬂOOObOO'OOOOOOOOOwO'\UJO‘\OLAJOOOU‘\L»JU'I}—-‘C)kOU'l\lv-bHQ@O@CO\]\JWCOW\O@O»&G\\?»&»@

78.
B2.
100.
87.
91.
108.
84 .
89.
108.
81.
86.
103.
81.
85.
103.
87.
91.
110.
96.
101.
114.
93.
99.
111.
94 .
100.
113.
0.
0.
0.
89.
93.
110.
91.
99.

21

MIC
89.
94 .

112.

90.
99.
86.
90.
107.
89.
92.
111.
85.
88.
106.
84 .
87.
104.
95.
101.
115.
99.
103.
118.
96.
101.
114.
79.
88.
103.
85.
91.
108.
92.
96.
116.

OWWOWWooWWRWWOWWLWWWYWOoW
OO CLOUWPLPOONOULOOSCO
Lm0 WOON WO COoOUCULUONND WO UWOUWTNONWDDWUOoOWwoOhoeND+rUIOWFOWOoOOWNONRFRORFEWwOW,m

30.
86 .

MIC
87.
92.

108.
93,
97.

116.
93.
96.

116.
95.
98.

118.
97.

100.

119.
91.
93.

115.

102.

106.

122.

100.

104.

121.

100.

104,

120.
87.
91.

110.
90.
94 .

112.
92.
96.

123.
79.
85.
87.
80.
92.
95.
79.
84 .
86.
80.
89.
92.
81.
94 .
97.
78.
$6 .
90.

WO A VNWOVUOWOAWORNWOURROOUVODR S WUINER OWVWVWOOLWLWOUAAUIOWHAOAUTWJO WL WD

v

w

MIC

87.
94.
108.
30.
- 30.
30.
92.
95.
115.
103.
105.
126.
101.
103.
124.
98.
100.
123.
110.
112,
134.
110.
109.
129.
106.
110.
131.
95.
97.
120.
95.
98.
121.
99.
102.
124.
88.
92.
111.
86.
90.
111.
84 .
89.
108.

cCcCcoocCccocococe

Co OO0 COCOOUAUICON O WNORUNAVALOORVAUINONRFRUIWORSPONOJOAOVODWOOOORH]

MIC

30.

30.

30.

98.
105.
121.

95.
112.
119.
109.
115.
137.
104.
113.
132.
100.
119.
128.
112.
116.
135.
108
115.
134.
107.
115.
133.
102.
105.
131.

98.
101.
123.
103.
105.
133.

97.
100.
124.

98.
100.
124.

91.

97.
115.

89.
102.
112.

90.

97.
113.

89.

99 .
112.

W= NN Y WO WD o IO WO UIdUNCOWWOOROCOCUOWAONEWOLWANNMNDHEFWWLWOOOOO®

MIC

113.
116.
137.
114.
117.
137.
113.
116.
138.
116.
118.
142.
116.
118.
142.
115.
117.
142.
119.
121.
148.
119.
121.
148.
119.
121.
147.
115.
118.
142.
113.
116.
141.
1l6.
118.
144.
113.
117.
141.
114.
117.
143.
113.
1le.
141.
110.
115.
135.
111.
115.
136.
112.
1lb.

137 ..

I WU O UVNTWHEH D IR OWOY™ W

WSO OO D LU QWD NTWN 2000 WWWNRWO




ABERDEEN

CHARGE SIZE 1, DIRECTION (SITE) 2

RUN
164

168

172

176

180

184

188

192

194

199

203

209

213

217

221

229

TIME
2240

2258

2317

1918

1937

1953

2248

2307

2315

1933

2010

2234

2253

2313

215

234

SEL MIC

ToTEsoOTEOTEOTEQEQTE QTS OTR 0

DT

P

NelNal
~J W

113.
90.
95,

109.
91.
96.

107.
88.
92.

109.
90.
95,

111.

0
O >

1067

0.
0.
0.
0.
0

0

0.
0.
0.
0.
0.
0

0.
0.
0.
0.
0.
0.
0

0

0.
0.
0.
0.
0.
0.
0.

COOOOOOOO

OOOOOOCCOOOOOOOOOOOOOOOOOOOC’JLA)OO\OUJ»-BCOMC\P—’\DO!\JUWQQLOOOOOOOOOOP—‘

MIC

114.

OOCOOOCCCOOOOCOOOOOOOOOOOOOOU‘IMNL«)»ﬁ-OO\U‘.C}—':\.)!-—‘UT».’AUWO'\CSOOOOOOOOO{\)

COO0OO0OCOCTOOCOCOOOCOOO0OO0OO0O000OOC

MIC

0.
0.
0.
71.
75.
95.
0.
0.
0.

-

I
99.
116.
92.
95.
111.
30.
30.
30.
8U.
91.
108.
30.
30.
30.
93.
99.

|
=
COCCOCOCTCOOCOO0OO0OOOO0O

~

oOooccCcocc

PROVING GROUNDS DATA

BLASTS

MIC
75.
84 .
B7.
74.
80.
93.
74.
80.
84 .
97.

101.

121.
94.
98.

114.
96.

100.

116.
92.
95.

114.

17.

22

C\wOM\]MP—Qt\)Ot\JMAC\OLﬂvﬁUJOOOOOOOOOCD\H—‘F—’COOKOLAJHA}-’\DCOOUTHO\CIHQJOUW\]UT»&\OLH»&

MIC

30.
92.
97.
30.
93.
94.
30.
91.
93.
30.
98.
118.
30.
96.
115.
30.
100.
120.
30.
94.
111.
30.
95.
111.
30.
93.
115.
30.
79.
88.
30.
78.
85.
30.
78.
83.
30.
82.
83.
30.
81.
92.
30.
81.
82.
30.
82.
80 .
30.
81.
83.
30.
84.
88.

’.A,‘}—‘OW\DCC:\JO'-—UTOO‘\UTOLWOO\ZOOCCQOG\O\OO\’OCOOOCCU'!ON\]OOO‘\OL\JKDOO\]O}—’\]O@\]OUW

=
—

COCOOOoOOCOONM

=
oo
J0

125.
100.
102.
122.
103.
105,
126.
30.
30.
30.
98.
101.
121.
30.
30.
30.
84 .
87.
103.
80.
83.
98.
79.
84 .
94.
81.
84 .
101.
83.
87.
106.
19.
86 .
91.
86 .
104.
Lo7.:
79.
91.
98.
74 .
87.
89.

MIC
88.
94 .

101.

92.
105.
87.
93,
103.
102.
105.
127.
105.
107.
127.
107.
109.
132.
102,
105.
125.
83.
90.
105.
0.
0.
0.
92.
94,
118.
93.
94 .
116.
90.
93.
113.
90.
94 .
109,
96 .
98.
121.
89.
91.
104 .
90 .
96 .
100 .
88.
93.
99,
89.
93.
107.1

[\JT\J\C\DC\‘;»JC»-'b\‘(A)U'«C‘\O\kct\)wc‘\\WOOO\DwA@C\t\J%LWO{\)’JF—'}-—’AU’.UTC\U’\O\DUJ\]\)M\!

ClNe &8 W~ &2

~
(o]

MIC

95,
99,
120,
97.
102.
121.
101.
104.
124,
106.
109.
133.
107.
109.
133.
110.
112.
133.
105.
108.
132.
104 .
107.
135,
30.
30.
30.
101.
103.
132.
102.
103.
129.
100.
109.
129.
98.
99 .
119.
Y.
100.
118,
99,
99,
120.
9.
110,
L3,
95,
99 .
115.
91.
97.
113,

\DOCO\"C:\DE\JW‘OQbJ\C?—"r—‘fr——‘U‘:CCCDCOL«)\)@CA@Q@w\’C\C\K\JU‘.\‘}—’C\OUTWKkaDCOCO

SN =TS

jo

MIC
111.
115,
135.
114.
117.
139.
113,
117.
137.
115,
117.
144.
116.
118,
143.
117.
119.
146.
115,
117.
143.
115,
117,
144.
30.
30.
30.

116.

118.
143.

117.
118,

144.
116.
118.

144,

116.
118,

142,

Llo.
118.
140.
116.

118.
140.

115.
118,
137,
115.
119,
138.
115,
118.
137.

NIV WOAONCOCCCONUINOLSTONOODS D U U RSO RW®DWWOWYW

(\s]




ABLRDEEN

CHARGE SIZE 1, DIRECTION (SITE) 2

RUN TIME
233 416
237 433
241 449
245 217
249 236
253 255
257 417
263 446
265 454
269 348
273 409
277 428
281 211
285 230
289 247
293 411
297 427
301 444

SEL MIC

THOoOTHOQOREOUREQOSETOQOUEIOQOUTEHEOTREQOYEOUTEQT"OQOTEQOE QDSOS 0

—
T QTR

=0

~

111.

72.
76.
94 .
77 .
89.
100.
68.
85.
93.
75.
89.
99.

w
COO0OOOOOo
U COUUVUNENOWOHROOOOOOOOOOO0QOOOONOURNOOR ™ BUINOOATWAROOOOOOOOOR
[
=
o

MIC

O
[\
DWW ~TONTOOOOOOOOOOOOOOOOXRRON-NONDORE UMW OUWOWLWOOODOOOOoOOON

MI

109.

103.
84 .
88.

105.
88.

100.

111.
84 .

101.

104.
86.

101.

108.

75.
78.
95.
82.
91.
105.
75.
90.
96 .
80.
93.
103.

[eNeloloNoNoNeoNoNoN)

[oReRoReNe Nl

PROVING GCROUNDS DATA

BLASTS

MIC
81.
101.
104.
81.
99.
102.
80.
95.
99.
87.
94.
109.
89.
97.
112.
86.
96.
107.
94.
98.
11e.
87.
91.
109.
87.
92.
108.
86.
92.
107.
87.
93.
109.
89.
94 .
110.
82.
90.
92.
82.
90.
91.
83.
88.
98.
83.
89.
103.
82.
90.
94 .
80.
87.
101 .¢

NSO WWO D O PR OSORRFERHFONNNOONSFHFWOURWOUMP-I0UION 10O WO D oW h

o

—

23

MIC

30.
84 .
86 .
30.
85.
86.
30.
75.
85.
94 .
98.
117.
88.
94.
110.
90.
95.
111,
91.
96.
114.
90.
94 .
1L11.
85.
90.
104.
91.
99.
114.
89.
97.
110.
91.
99.
114.
81.
90.
100.
83.
94.
96 .
B1.
92.°
98.
84 .
96 .
108.
83.
95 .
104.
84 .
91 .
104 .9

OO LUTUWe O UNONINOE OO NNOULNIOUICO WD OINDODOORFROC O

MIC
17 .
87.
90.
79.
94 .
97.
77.
91.
95.
91.
95.

112,
91.
93.

115.
97.

100.

119.
91.
94.

114.
91.
94.

113.
90.
94.

112.
95.
99.

119.
97.

100.

119.
92.
96.

115.
79.

COLC+PrIHRWOUMWWHOULIOCO~NINWONNOONRF D OIUIRFRRFRNO~TWS

88.5

97.
80.
90.
99.
83.
92.
102.
83.
100.
104.
84 .
97.
105.
8.
99,
1ys.

NGRS

XA O WU

MIC
90.
97.
98.
90.
97.
97.
89.
96.

101.
99.

102.

124.

100.

103.

125.

100.

103.

122.
98.

101.

124 .
96 .
99.

121.
99.

102.

124,

101.

104.

122.
98.

100.

115.

102.

104.

126.
89.
94 .

111.
88 .
94 .

111.
90.
96 .

113.
83.
90.

104.
92.
99.

114.
88.
94 .

113,

WO WUNOUoOH PR JIOWWHRERENNERFNDUAOSDS JOORSHRODJWWROLUNOUODDODUMINI O U

MIC

93.
107.
113.

92.
102.
111.

94,
108.
114.
106.
109.
133.
110.
113.
134.
109.
112.

132,
107.
109.
134 .

99,
102.
126.
101.
103.
128.
105.
108.
127.

97.
102.

121.

97.
102.
123.

97.
101.
120.

98.
103.
126.

98.
103.
123.

92.

97.
117.

96 .
100.
121.

95 .

(,’().
120.

A==V ONUUNOEFRFRPONREYINO0ORP OO0 WHUOUOWHADWOOMWNNOOR JOWONFNI~INDWOIWHERPRO

MIC

115.
118.
136.
115.
119.
135.
114.
118.
137.
117.
119.
144.
119.
120.
147.
119.
121.
145.
118.
120.
147.
116.
119.
142.
117.
119.
143.

30.

30.

30.

30.

30.

30.

30.

30.

30.
116.
118.
139.
116.
118.
141.
116.
118.
139.
115.
118.
138.
116.
118,
140.
1161
118,
1349,

CAOACXTOOTLOoODUMINNAONO OO0 COCOC O WWOwOONWULMIOLUINEF ORWAOANNDUIOUTO OWUL O\W

9
V)




ABLERDEEN

CHARGE SIZE 1, DIRECTION (SITE) 2

RUN

305

309

313

317

321

327

331

TIME SEL
231 C
I
P
250 C
F
P
308 C
F
P
419 C
r
P
437 C
F
p
453 C
I
l)
219 C
E
P
236 C
F
P
252 C
E
P
407 C
I
P
424 C
F
p
441 C
F
P

MIC
85

106.
106.
92.
103.
114.
90.
103.
112,
89.
99.
108.
83.
102.
104.
84 .
101.
102,

30

30.
30.
30.
30.
30.
30.
30.
30.
30.
30.
30.
30.
30.
30.
30.
30.
30.

1
.3
1
2
3
0
8
0
7
7
3
7
4
6
8
7
4
0
7
.0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

MIC

84 .
99,
106.
90.
104.
114.
88.
97.
112.
89.
107.
109.
85.
104.
106.
85.
98.
102,
30.
30.
30.
30.
30.
30.
30.
30.
30.
30.
30.
30.
30.
30.
30.
30.
30.
30.

OOOOOOOOOOOOOOOOOOC:O!—‘OALA)\]Q’IAO\OLA)‘\HF—J\DI—-‘wt\)!\)

MIC

92.
97.
115.
89.
97.
111.
92.
99.
114.
83.
93.
104.
86 .
95,
104.
83.
91.
99,
89.
102,
102.
87.
103.
104.
92.
105.
110.
90.
103.
103.
92.
106.
107.
89.
107.
109.

PROVING GROUNDS DATA

BLASTS

MIC

H\)@O\‘O[\)O\M@C\[\)»&O’\O’\'r——-‘kDU‘t\'LQL\)C\O\OWO\]O}-‘»&\]LﬂOU\ALﬂw

24

94 .
99.
117.
89.
101.
113.
92.
102.
116.
B7.
101.
108.
92.
97.
113.
B7.
102,
106.
90.
96.
107.
92.
99.
105.
93.
108.
116.
91.
104 .
108.
94.
114.
121,
92.
110.
112,

[\JMP—'\D[\J\‘N[\J\YQC\}—-‘t\)\D\]t\)O\UTOO\]OCOM[\JCDU‘!G\O\]UWLU\DUWOC\»&

MIC

92.
98.
116.
92.
97.
116.
92.
97.
115.
89.
96 .
110.
92.
96.
116.
91.
95,
111,
95.
106.
113.
89.
101.
109.
93.
108.
115.
93.
105.
114.
93.
107.
111.
96.
105.
118,

!\)OH[\)L«J[\)[\)C\»@»&WCDCD\DU)O\@»&C\)C\O\LDCD@}—*@I—‘UT}—‘CO%\)O\%O\U‘I

MIC

96.
99.
118.
94.
98.
117.
98.
102.
121.
96 .
100.
117.
99.
102.
121.
92.
96.
114.
96.
103.
116.
95.
101.
115.
97.
102.
118.
95.
102.
115.
30.
30.
30.
96.
103.°

Oy Ww DY

OOO}—‘LJL»J»B\I\DUJ;F—JALA)[\)-BQU'\CCI—'\‘MRJL»)L&I\JL—‘O‘.MUT

w o

116.0

MIC

104 .
108.
128,
102,
105.
125,

98.
102.
122,
102.
104.
125,
101.
104 .
124.

97.

99.
121
30.

30.
30.
104,
107.
127.
100.
105,
123,
101.
104.
124.
104.
107.
127.
103.
107.
125,

\O'r—lU'I@COO\Q}—’O»’>}—‘UWC\CO\DOOOU‘.\O[‘J»&QWCDO\D!\)OC\QLA)O\L.«J\]O\O\I

MIC

111.
114.
136.
106.
109.
132.
105.
109.
130.
107.
109,
134.
109.
111
133.
104.
106.
130.
108.
111.
130.
108.
114.
130.
110.
113.
133.
108.
111.
130.
111.
114.
133.
112.
115.
135.

OL"\L}'\}—-'L,J»SO\OMO\(\)OOQOOWHOO\OHMACEQOWNL’TO[\)C\\DOQ)CO

MIC

118.
120.
144.
118.
120.
146.
119.
121.
147,
118.
120.
145.
117,
119,
146.
117.
119.
R
119.
120,
147.
116.
118,
143,
119.
121.
148.
119.
121.
146.
119.
121.
147.
119,
121,
149.

L,"AC\CONO\CCOOCL‘!\J.\’Z\J!\J%@@[\)\‘:\J.\)O[\)AC[\J:\JC’DO[\)Ot\)!\)»—bmt\i\c




ABERDEEN

CHARGE SIZE 4, DIRECTION (SITE) 1

RUN TIME
10 1602
14 1626
18 1652
20 1145
24 1204
28 1222
34 1522
38 1539
42 1557
44 1143
48 1204
52 1223
56 1527
60 1545
64 1603
67 1149
71 1207
75 1224

SEL MIC
0.
0.
0.

117.

121.

143,

118.

122.

144 .

117.

121.

143.

117.

122.

142,

119.

123.

145,

116.

121.

141.

119.

123.

145.

117.

122.

142,

120.

123.

146.

119.

123,

145,

120.

124.

145.

115.

120.

141,

115.

121.

140.

116.

121.

141.

116.

120.

141,

115.

120.

141.

115,

120.

140.

TS QT

=0

RS

(')"J"ﬂO"U”j(')"U'XJO’U’T_‘Q"U':‘JO’U’TJO"U'TJO’TJWO"C*TJO”G’?’JO’UEJO”U*{IO"O"{]O’UWO'U’TJO
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MIC

109.
114.
133.
101.
106.
125,
108.
113.
136.
107.
114.
133.
107.
112.
135.
108.
113.
134.
104.
110.
131.
111.
115.
138.
110.
115.
136.

99.
106.
124.

99.
107.
123.

99.
106.
124.
101.
108.
123.
103.
110.
128.

97.
108.
120.

99.
122.
120.

97.
105.
117.
107.
116.

129.

3‘Lﬁ[\){\)(}OG’\CO\DO\)C\\?OCD\DWO\}-—'U1\OCO\]\1U1U'IL4J\O\O[\)C\OU1\]>~'>LAJ\DLA)UIO\L,WL»JO\[\)O\]UWUW\OW\DOM»P\][\)

MIC
104.

109.

127.

97.
105.

121.

103.

112.

127.

105.
110.
127.
109.
113.
134.
109.
114.
132.
105.
109.
129.
107.
111.
133.
107.
112.
132.

95.
102.
120.
106.
111.
133.
106.
112.
132.

87.
102.
111.
100.
105.
125.

90.
103.
113.

88.
100.
110.

89.

99.
111.

92.
101.
11¢.

PROVING GROUNDS DATA

BLASTS

MIC
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103.
107.
124.

95.
100.
118.
101.
106.
125.
100.
106.
123.
102.
107.
126.
105.
109.
129.
100.
105.
121.
103.
108.
126.
105.
109.
127.
100.
106.
123.

98.
105.
121.

96.
103.
118.

80.

85.

90.

88.

91.
111.

83.

88.
106.

92.
100.
116.
100.
104.
127.

94.
101.
119,
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MIC
100.
105.
122.
93.
99.
114.
93.
99.
114.
98.
104.
121.
101.
106.
123.
101.
106.
123.
98.
103.
117.
99.
109.
118.
101.
106.
122.
96.
101.
117.
97.
102.
122.
96.
101.
120.
88.
96.
96.
85.
91.
103.
87.
95.
99.
91.
98.
117.
98.
100.
114.
92.
99.
114.
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MIC
95.
100.
116.
89.
94.
110.

97.
113.
97.
102.
118.
98.
103.
120.
99.
104.
118.
96.
101.
114.
100.
104.
118.
99.
104.
119.
91.
97.
114.
95.
101.
117.
92.
98.
113.
82.
87.
B9.
82.
90.
92.
81.
88.
90.
86 .
92.
105.
91.
97.
112,
87.
95.
111

)
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115.
96.
101.
115,
97.
101.
115.
94.
100.
112.
98.
103.
115.
96 .
102,
1lle.
88.
92.
107.
93.
98.
114.
85.
90.
108.
80.
89.
87.
89.
94 .
91.

86 .
97
90.

95.

111.
91.

98.

114.
92.

99.

TE2.
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MIC

84 .
91.
104.
81.
88.
98.

94.
110.
93.
99.
114.
95.
101.
115.
96.
101.
115.
91.
95,
110.
97.
102.
114.
96 .
102.
114.
87.
93.
107.
89.
95.
110.
© 82,
89.
105.
78.
92.
3.
78.
92.
97.
74 .
90.
89.
87.
98.
110.
89.
100.
110.
88,
98.
102,
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MIC

B2.
101.
101.

74 .

94.

93.

8B2.

93.
105.

92.

99.
112.

93.

99.
112.

93.

99.
112.

88.
100.
106.

90.
103.
108.

89.

99.
107.

81.

90.
100.

B6.

93.
107.

67.

81.

89.

78.
102.
100.

79.
104.
102.

78.
103.
103.

86 .
101.
106.

89.
105.
110.

87.
102.
109.
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ABERDIEEN

CHARGE SIZE 4, DIRECTION (SITE) 1

RUN
79

83

87

91

99

103

107

111

123

TIME -SEL.

1550

1617

1635

1139

1204

1223

1912

1931

1950

1930

1948

2005

2234

2256

2316

TOQTHOTEOTEOTEOTHOTEOUEQOTEQOTEQOTREOTEQOTSQRY SO

IS RO Rvlics

—
)

MIC

116.
121.
141.
1le.
121.
141.
117.
121.
142,
118.
122.
145.
118.
122.
146.
119.
122.
146.
118.
122.
144,
119,
122.
146.
119.
123.
147.
115.
120.
141.
115.
120.
141.
115.
120.
141.
118.
122,
145,
118.
122,
144.
118.
122.
145.
117.
122.
113.
117.
122,
143.

118.
122.
La4.
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MIC

106.
106.
115.
105.
105.
116.
105.
106.
110.
102.
107.
128.
101.
106.
128.
103.
107.
130,
101.
107.
128.
100.
107.
128.
101.
107.
130.
110.
125.
125.

95.
115.
114.
105.
128.
129.

99.

OO, NWO WO WUMION WD N
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105.4

125 ¢
98.
104 .
122.
98.
104.
125,
98 .
105,
123,
99.
106.

126.1

100.

106.72

125,

MIC

80.
102.
105,

73.
100.
100.

74 .
104.
103.

95.
100.
125,

91.

98.
116.

95.
101.
122.

95.
100.
124 .

93

98.
122.
94.
100.
123.
78.
106.
104.
80.
104.
103.
76 .
106.
104.
30.
30.
30.
B2.
97 .
111.
87.
941 .
113.
98
LOY.
122
98 .
104,
125,
99 .
102,
I

PROVING GROUNDS DATA

BLASTS

MIC
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oeaRaAl S o VAV
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79.
84 .
92.
81.
84 .
92.
79.
85,
91.
84 .
8Y.
110.
82.
88.
105.
88.
93.
113.
87.
90.
115.
.6 85.
1 89.
9 110.
3 86 .
9 BE.
111.
81.
88.
93.
80.
BG .
93.
79.
84 .
89.
7.
B1.
9%,
4.
83.
B7.
74.
79.
88.
95.
101.
120.
101.
107.
125.
96 .
101.
118.
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MIC

79.
102.
103.

83.

94.

97.

B2.

95.

98.

B2.

89.
101.

92.

97.

99.

82.

88.
104.

81.

84.
104.

81.

83.

98.

81.

83.

99.

78.

84.
102.

30.
30.
30.
30.
30.
30.

30.
30.
30.
30.
101.
117,
30.
96 .
119,

OO OoOOO O
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MIC
80.
89.
92.
79.
86 .
8BG.
79.
89.
92.
8l.
84 .
87,
8O.
84 .
90.
81.
84 .
94 .
82.
83.
97.
80.
81.
89.

79.

80.
88.

Bl.
92.

95.

80.
91.

95.

81.
91.
94 .
79.
83.
84 .

80.

83,

103.
80.
84 .
5.
88.
94 .

120

93,
99.
115,
971.
98
4.

XLONOCOUPrHEFXTDONULUPDROVOOXDVIOOXCIULEFOATWD OND--JON

DX e
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MIC
B2.
99.
99.
82.

91.

97.
88 .
93.
92.
89.

94 .

93.
86 .
93.
1172.
89.
96 .
113.
94 .
100.
117.
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o

MIC 8
76.8
97.0
96,
80.
99.4

100.1
79.9
98 .0
97.4
30.0
30.0
30.0
7.8
92.5
93.3
77.0
9.0

97 .4

P
1

0.0
0.0

0.0

0.0

80.4
99.3
98 .3
80.3
101.3
101.0
790t
97.1
98 . 6
720
8H.8
86G.9
1.4
3.
87.2
T1.5
83.8
86.2
8G.0
94 .4
110.7
90.4
97 .t
111.9
89.hH
9./
113.3

MIC

80O,
107.7
104.

71

99.

95,

78.
103.
102.

76 .
105,
101,

101.
98.
7.

103.

100.

0.

0.
0.

0.

78.
102,
99,
80.
103.
104 .7
79.
109,
103.6
73.
101.
98 .
3.
1007
97.
71,
100.
98 .
80 .
94 .
1T10.°
91 .
(_)(,).
114 .
90 .
9.
14,

N2}
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ABERDIEN

CHARGE SIZE 4, DIRECTION (SITE) 1

RUN
151

155

159

163

167

171

175

179

183

187

191

198

202

208

212

216

220

TIME
1936

1959

2021

2236

2254

2312

1913

1932

1949

2243

2302

1948

2006

2022

2227

2249

2308

210

SEL MIC

THEQmUEQUESOQOUTEQUEOUEQOUE QOO QTEQOE OO OoOTEOOTE QTS QTE QN OQTEN

122.
125.
148.
120.
124.
147.
121.
124.
149.
120.
124.
148.
121.
125.
147.
120.
124.
147.
117.
121.
145.
1le.
121.
141.
116.
120.
142.
121.
124.
149.
120.
124.
l46.
120.
123.
147.
119.
123.
146.
119.
123.
146.
120.
124.
148.
121.
124.
148.
121.
124.
150.
120.
123.
148.

FONMFONOOR OCWOWOUWRXOOAIIJOO0OWNWOUIRFRFDOAOLOENOOOURRPNANOONGOROVLOWOR UIW D=

MIC
112.
115.
141.
111.
114.
139.
112.
1l6.
141.
110.
114.
137.
110.
114.
136.
111.
115.
138.
99.
105.
129.
110.
117.
134.
104.
115.
130.
97.
103.
128.
103.
107.
134.
112,
115.
142.
109.
113.
136.
110.
113.
135.
111.
1llo.
139.
111.
116,
135.
111.
1le6.
135.
112.
115,
141.3

MIC

108.
113.
133.
104.
110.
129.
107.
113.
131.
105.
110.
129.
105.
i11.
128.
107.
111,
131.
84 .
90.
111.
77.
87.
103.
77.
89.
102.
80.
90.
107.
30.
30.
30.
106.
111.
129.
106.
110.
130.
106.
111,
129.
111.
116.
134.
110.
115.
134.
109.
114.
133.
107.
113.
130.

PROVING GROUNDS DATA

BLASTS

76.
88.
71.
74.
80.
70.
87.
94 .
72.
78.
84 .
68.
74 .
81.
103.
108.
126.
103.
108.
127.
103.
109.
128,
107.
112.
129.
106.
111,
128.
105.
110.
129.
30.
30.0
30.0
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114.

115.
30.
105.
120.
30.
82.
83.
30.
82.
B2.
30.
81.
84 .
30.
84 .
83.
30.
83.
82.
30.
97.
113.
30.
99.
11e6.
30.
100.
117.
30.
102.
120.
30.
103.
120.
30.
102.
119.
30.
100.
116.

TP OOUNONNFOOWOON WO WOODOUNOWWOANOUOUNOWHORFROOOOOEWOWNIOWLWODOWOOWm

MIC

92.
102.
82.
91.
101.
86.
94 .
106.
90.
96.
113.
94.
100.
1l6.
90.
97.
113.
79.
8O.
81.
30.
30.
30.
79.
8B9.
82.
79.
81.
82.
78.
80.
82.
95.
100.
115.
97.
102.
117.
97.
103.
118.
100.
105.
120.
100.
105.
119.
100.
105.
119.
98.
103.
118.
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106.
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113.
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114.
96 .
100.
115.
95.
100.
114.
98.
102.
115.
97.
102.
114.
98.
102.
115.
95.
100.
116.
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118
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MIC

82.

106.
83.
104.
103.
84 .
105.
108.
83.
102.
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94.
103.
112.

95.
102.
113.

94 .
103.
113.

98.
103.
116.

97.
102.
114.

97.
102.
115.

94.
110.
116.

OCCOOoCOoOo




ABERDIEEN

CHARGE SIZE 4, DIRECTION (SITE) 1

RUN TIME
224 230
228 249
232 411
235 424
236 428
240 445
244 210
248 232
252 249
256 412
260 430
262 442
268 344
2772 405
276 424
280 205
284 225
288 242

SEL

arEOQOTEOREQTEOOEN

SOTHEOTE

cTEQUEOOTEOY™"EOTDOD

THEOQTEO

MIC

122,
125,
149.
120.
124.
149.
120.
123.
146.
115.
118.
141.
120.
124.
149,
117.
122.
144,
117.
121.
144.
117.
121.
142,
116.
121.
141.
119.
123,
146.
119.
123.
145.
119.
123.
145.

30.

30.

30.

30.

30.

30.

30.

30.

30.
118.
122.
144,
118.
122,
144,
118.
122.
144,
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MIC

111.
114.
139.
112.
115.
143.
114.
117.
143.
108.
111.
132.
111.
114.
138.
111.
115.
140.
89.
100.
114.
89.
99.
113.
94.
103.
120.
99.
106.
126.
99.
106.
124,
105.
109.
133.
30.
30.
30.
30.
30.
30.
30.
30.
30.
98.
104.
124.
96.
103.
122.
98.
104,
123,
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MIC

107.
112.
132.
106.
111.
131.
105.
110.
128.
102.
106.
125.
104.
110.
128.
104.
110.
126.
79.
92.
105.
78.
92.
104.
30.
30.
30.
83.
91.
108.
88.
95.
111.
93.
99.
116.
87.
103,
108.
82.
96.
108.
85.
101..
109.
103.
108.
128.
100.
106.
123.
91.
102,
115.

PROVING GROUNDS DATA

BLASTS

MIC
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102.
108.
125,
96.
104.
121.
98.
106.
122.
93.
102.
115.
96 .
105.
121.
103.
111.
127.
69.
81.
93.
78.
88.
93.
75.
89.
96 .
76.
81.
92.
77.
81.
89.
74 .
80.
88.
87.
92.
99,
85.
93.
98.
86 .
94 .
103.
99.
106 .
123,
30.
30.
30.
95.
101.
117.
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MIC

30.
97.
114.
30.
67.
115.
30.
95.
111.
30.
91.
106.
30.
95.
110.
30.
87.
111.
93.
92.
117.
30.
30.
30.
84 .
91.
117.
84 .
89.
104.
82.
86 .
89.
gl.
86 .
9].
83.
103.
102,
84.
101.
101.
83.
98.
99,
96 .
101.
117.
94 .
102.
117.

91.
99.
111,

oL
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MIC

93.
98.
115.
93.
98.
114.
97.
103.
119.
93.
98.
115.
97.
103.
119.
99.
106.
122,
86.
93.
109.
BY.
91.
97.
92.
97.
117.
B1.
B7.
103.
77.
87.
91.
T7.
80.
90.
83.
91.
102,
80O.
87.
102.
79.
90.
92.
93.
100.
113.
95,
101,
117.
90.
96.
110.
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87.
97.
98.
97 .
96 .
97.
94 .
95.
96 .
96 .
91.
97 .
113,
92.
97.
111.
92.
99.
115,
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MIC

91.
98.
111.
90.
98.
112,
94.
103.
116.
89.
99,
106.
92.
106.
110.
95.
109.
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85,
92.
70.
83.
84 .
75.
87.
90.
89,
96 .
1110,
90.
8.
110.
90.
102.
112,

'r—'owc‘\-.sc:'r—'»—lo&c;—‘..s..s»::-\‘:,o\lmooocooooocoooOoooo..s.sm.b\\mom\*wca».scowi—*cwpoco

MIC

94.
109.
116.

91.
107.
114.

91.
110.
114.

92.
110.
111.

91.
111.
111.

93.
112,

=
—
[ox
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ABERDEEN PROVING GROUNDS DATA

CHARGE SIZE 4, DIRECTION (SITE) 1 BLASTS

COOCOOOOOODODOOOOCOCODOCOOOOOOOOO

RUN TIME SEL MIC 1 MIC 2 MIC 3 MIC 4 MIC 5 MIC 6 MIC 7 MIC 8 MIC
292 405 C 119.4 105.7 104.9 101.4 99.0 97.2 89.2 90.7 93.
F 123.5 110.9 110.1 107.7 105.4 103.9 96.2 97.7 100.
P 145.6 132.4 128.6 125.0 123.3 120.2 1ll.6 113.2 118.
296 423 C 118.3 108.1 105.9 99.1 93.2 93.5 88.1 85.1 87.
F 122.6 112.4 121.0 105.3 102.9 105.2 95.1 93.0 96.
P 144.2 135.8 130.2 121.3 115.3 118.6 109.4 105.5 112.
300 440 C 118.6 106.5 107.6 102.9 84.9 97.6 87.7 86.3 86
F 122.8 111.6 112.4 108.6 104.6 107.9 97.1 92.9 95
P 144.9 131.9 133.6 124.8 120.2 121.6 109.7 108.4 111
304 225 C 116.6 95.0 82.4 82.8 80.6 77.6 0.0 0.0
F 121.4 104.5 95.9 102.7 93.6 88.8 0.0 0.0
p 142.1 120.0 107.4 105.2 94.8 90.4 0.0 0.0
308 246 C 117.3 94.5 83.0 83.8 81.1 77.6 0.0 0.0
F 122.4 103.9 97.3 101.5 96.6 86.8 0.0 0.0
p 142.7 120.1 107.6 104.4 97.4 87.7 0.0 0.0
312 303 C 117.2 96.0 83.8 83.9 80.6 77.1 0.0 0.0
F 122.3 106.1 97.2 98.6 92.4 81.8 0.0 0.0
P 142.7 121.1 118.3 99.9 94 .7 84.0 0.0 0.0
316 414 C 117.2 86.7 76.5 83.5 77.1 76.4 77.4 0.0
E 121.9 101.0 93.7 102.3 88.5 B4.4 87.4 0.0
p 142.9 111.6 98.2 108.3 95.4 86.6 90.9 0.0
320 433 C 118.1 88.6 73.9 82.6 80.5 74 .3 77.5 0.0
F 122.7 103.9 91.7 97.6 92.8 81.7 87.2 0.0
P 144.5 114.3 98.8 100.5 95.3 85.0 85.4 0.0
324 449 C 118.9 87.3 74.2 86.0 81.9 77.8 77.5 0.0
F 123.0 102.2 92.5 95.5 94 .4 85.2 86.8 0.0
p 146.2 113.7 97.9 98.6 96.9 89.0 90.2 0.0
330 232 C 30.0 - 30.0 87.2 91.8 87.5 88.5 0.0 0.0
13 30.0 30.0 102.8 100.2 100.8 101.4 0.0 0.0
P 30.0 30.0 103.4 104.1 103.4 103.7 0.0 0.0
334 248 C 30.0 30.0 B6.4 91.3 81.7 97.9 0.0 0.0
F 30.0 30.0 103.6 103.8 103.7 113.6 0.0 0.0
P 30.0 30.0 130.0 114.6 107.6 115.7 0.0 0.0
338 305 C 30.0 30.0 B8.6 85.4 85.0 87.9 0.0 0.0
F 30.0 30.0 104.4 103.6 103.2 102.4 0.0 0.0
P 30.0 30.0 105.4 107.0 106.8 108.0 0.0 0.0
342 420 C 30.0 30.0 89.1 92.6 87.7 B6.7 86.6 84.2 84
F 30.0 30.0 108.3 108.0 106.0 100.8 95.9 100.4 106.
P 30.0 30.0 107.4 112.8 106.6 102.3 97.5 107.2 105.
346 436 C 30.0 30.0 90.8 92.0 85.7 84.4 85.7 81.7 77.
E 30.0 30.0 106.8 108.9 102.4 100.0 95.5 92.8 106.
P 30.0 30.0 107.0 113.7 104.5 103.2 98.9 96.9 102.
350 459 C 30.0 30.0 B4.7 90.1 85.6 88.1 88.3 30.0 30.
F 30.0 30.0 104.9 104.7 105.6 102.8 97.6 30.0 30.
P 30.0 30.0 104.7 107.4 106.7 106.8 99.1 30.0 30.
29
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ABERDLEN

CHARGE SIZE 4, DIRECTION (SITE) 2

RUN
12

16

22

26

30

50

(O3
w

TIME
1616

1638

1155

1213

1231

1152

1213

1228

1231

1554

1607

1158

1216

1232

SEL MIC
C 0.
o 0.
P 0.
C 87.
I3 93.
P 99,
C 84 .
iy 91.
P 100.
C 89.
I3 99.
P 107.
C 88.
E 98.
P 106.
C 90.
I 95.
P 101.
C 95.
I 98.
P 107.
C 97.
I 101.
P 111.
C 92.
I 98.
P 107.
C 94 .
o 99.
P 110.
C 84 .
F 91.
P 98.
C 88.
I 92.
P 100.
C 102.
I 107.
p 114.
C 98.
I 105.
P 111.
C 92.
F 100.
P 106.
C 93.
I 98.
]’ 109.
¢ 92.
I 94.
P 109.
C 92.
I 99,
P 108.

@\]QQOAMU‘IHCCOCMA\DL’T\]OLIIUT!\)!—’\OC\OC’CGD\]UTO’\A)OL«JU'I\]OCCLWKOMGDO\D!\)OC\U‘I\DU)»#U'IOOO}—‘

MIC

102.
107.
116.
91.
99,
108.
85.
99.
100.
89.
100.
107.
90.
98.
108.
91.
97.
103.
95.
101.
108.
97.
101.
110.
93.
100.
109.
94.
100.
110.
79.
99.
98.
89.
98.
103.
101.
108.
113,
100.
106.
112,
95.
1064.
104.
972,
102.
109,
93.
102.
111.
30.
30.
30.

oooww\*cwo\'wc\oc\cxwww:\;wwowcwwxowowmwamwwuwwwwr—u;ow\om\om\om\sw‘mw

MIC

97.
103.
110.

89.
102.
105.

87.

90.
103.

89.

95,
107.

92.

96.
110.

96.

99,
107.

95,
101.
106.

97.
100.
110.

95.
102.
109.

94.
100.
110.

91.
100.
106.

91.
103.
104.

99.
105.
113.
102,
107.
115.

98.
105.
112.

92.

98.
108.

92.
103.
109.

91.
101.
109.

PROVING GROUNDS

BLASTS

MIC
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30

99,
103.
113.

99.
104,
104.

93.

97.
113.

95.

99.
114.

95.

99.
116.

88.

89.
105.
100.
103,
112.

99.
102.
111.

98.
103.
115.

96.
102.
111.

93.

96.
110.

94.

97.
108.
101.
107.
116.
102.
107.
116.

99.
105.
115.

94 .

98.
110.

97.
102.
115.

95.
100.
113.

!\)UWO\OP-—'[\}\:O?—-’i—*\ICOC\kOU‘:UTw\DO\COOO\LﬂU'I\D@COOUTC\WLUA\]\O\DKD@\J\D\]M%kD}—'O‘\w%}—‘CD\)\]\)bJﬁ-

MIC

103.
107.
119.
101.
106.
110.

95,
100.
117.

95.
100.
118.

95,
100.
116.

98.
102.
103.
100.
104.
113.

99 .
103.
113.
100.
104 .
117.

96 .

99.
116.

93.

97.
110.

97.
102.
113.
102.
108.
117,
107 .
106.
116.
100.
106.
116.

98 .
102.
115,

98.
104.
117.
100.
105.
118.2

\:—3(‘30\1’\,'10“.}-—-'O\‘r—‘u‘?\)C\\'CS}—‘}—'C\.}—’CU.?—'H\'O\CCDH{\)Q@&DC\QC\LD&H\‘UTU\HLW

DATA

MIC

105.
109,
122.
104.
109.
121,
100.
104.
121.
98.
103,
120.
99.
103.
121.
100.
104.
106,
103.
107.
119.
102,
106.
118.
103.
107.
122.
103,
106 .
121.
977
100.
115.
99.
101.
118,
10%.
110.
2.
104,
109,
121
104,
110.
121.
103.
107 .
122,
LO2.
107.
L2272,
103,
107.
123,
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MIC

NEEE 2O N W IINCOTC OO

TN

-
(ARG

[

o

ot

MIC

113.
117.
137,
113.
117.
136.
110.
113.
138,
107,
110.
134.
108.
111.
134.
111.
115.
136.
114.
116.
138.
112,
115,
136.
109.
113.
135,
112.
114,
140.
107.

[ -
[l

|-
NS

CAOTT RO, D —CCONURERWDULOCLU N

w

109.3

132,
110.
112,
138,
115.
118.
139,
113,
118,
139.
114,
118.
139,
112,
116.
140,
111.
118.
138,
113.
116.
140.

— s O

9
9
Y
3
9
1

MIC

120.
124.
149,
121.
124.
150.
118.
122.
146.
118,
122,
146.
119.
122.
146.
119.
123,
a7,
121.
123.
148,
119,
123,
148.
119.°
122.
147.
120.
123.
149,
115.
117.
145,
120,
123,
147.
121,
124,
150,
119,
123.
149,
121,
125,
148.
1272
125,
150.
L20.
124,
148.
120.
124 .
149,
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CHARGE SIZE 4,

RUN TIME
81 1559

85 1626

89 1643

93 1149

97 1214
101 1231
105 1526
109 1546
113 1602
U117 1921
121 K;94:
125 1959
129 1939
133 1955
137 2013
141 2246
145 2306
149 2325

ABERDELN

DIRECTION (SITE) 2

SEL MIC

N @Ry

[)

THOTHMOTEOQTHATEOTOTEOTEOTEQTEMOTEAYEQTEOT QTR QTS O

93.
102.
109.

94.
101.
110.

91.

99.
108.

79.

89.

98.

77.

93.

97.

77.

87.

99.

82.

92.
101.

80.

89.
103.

78.

89.
100.

92.
100.
109.

92.

98.
109.
- 92,

COOCOOOOOCOOXRPWNPONIPPORQOWOOUDRDUILIUVORVNVODBNOD CWAUIN~NUITIOTOI DN OO

QOO OOOOCOO0O

MIC

94.
105.
il2.

96.
104.
112.

92.

99.
109.

79.

92.
100.

80.

94.
103.

80.

91.
103.

79.

89.
101.

80.

89.
101.

76 .

88.

97.

95.
103.
112.

94 .
101.

112.
94 .
102.
113.

83,
" 90.

107.
84 .
91.

108.
83.
89.

108.
30.
30.

w
eNeNoNololoNe

COOOCCOOOOCCUINNLVLUONLC OOV WUOUDRODAJIAOVITIUIOWOWINIUD OCUIRWULOWOOD DS UTFRFWN

MIC

95.
103.
112.

98.
105.
113.

93.
104.
112.

79.

92.
103.

85.

94.
109.

B7.

95.
110.

82.

90.
103.

81.

91.
103.

80.

93.
102.

95.
102.
113.

93.
100.
112.

95.
102.
113.

83.

90.
103:

80.

87.
103.
81.
87.
106.9

coOoOCcCoCcoCccCo
oololoRoloNeNoNe]

PROVING GROUNDS

BLASTS

MIC

LA WHEUFWDRLWOONODUINKNEFOOWUID UONFOOFANWNNR JOUORF R~ WW

o
i
—
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31

98.
104.
115.
100.
106.
117.

99.
105.
117.

30.

30.

30.

84.

92.
109.

90.

96.
114.

86.

93.
109.

84.

90.
104.

92.

97.
114.
100.
107.
120.

-100.
106.
119.
100.
107.

CCOTCOOOCOCOX @ JOVUROWHREMSFNONINONON~NWNHFORPMOALIOOUWWOOOOWWHRH-J~JmE D Wh

ocoOO0CcCCOoOCOoOCH

MIC

98.
105.
115.

105.
117.
99.
105.
118.
91.
96.
112.
B7.
93.
107.
88.
94.
111.
88.
94.
112.
86.
91.
109.
87.
91.
112.
100.
107.
119.
100.
107.
121.
103.
110.
124.
88.
94 .
112.
30.
98.
116.
92.
98.
117.
30.
9t.
94 .
30.
91.
95.
30.
88.
92.
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DATA

MIC
101.
107.
121.
103.
109.
124.
101.
107.
122.
94 .
99.
119.
96.
102.
121.
99.
103.
125.
97.
102.
121.
96.
101.
121,
92.
96.
116.
104.
110.
126.
105.
110.
126.
105.
111.
127.
92.
96.
1l6.
92.
98.
116.
95.
100.
118.
80.
86.
94 .
80.
89.
93.
79.
88.
94 .

SO OWOR - JXSONOWUOUMUON NVOVUIORF USSP WLNCWWWwOOoONNDS  OUadd o Wwwom 2o

MIC

110.
115.
134.
108.
113.
132.
108.
112.
133.
92.
99.
115.
99.
103.
124 .
97.
102.
121.
104 .
108.
130.
102.
106.
126.
101.
103.
127.
111.
115.
137.
111.
115.
136.
110.
115.
135.
100.
103.
127.
99.
103.
127.
102.
106
129.

90.

96 .
113.
90.
96.
112.

88.

98..
111

(Ox1

BB o e IO,

DN ONXTOOWAOAUMOWNHFCOFRFOUOORFNONOWAOAONODO D I D OWWIJUio -l

MIC

113.
119.
139.
111.
118.
134.
113.
118.
137.

99.
110.
124.
101.
112.
125.
101.
112.
125.
111.
116.
L40.
106.
117.
133.
103.
116.
132.
113.
118.
136.
114.
119.
137.
112,
118.
136.
105.
108.
134.
105.
108.
133.
107.
110.
136.
100.
105,
126.

98.
104.
124.

98.
104.

125.

MIC

120.
124.
149.
120.
124.
148.
121.
124.
150.
118.
122.
143.
117.
122.
143.
118.
122.
143.
119.
123.
146.
119.
123.
145.
119.
122.
145.
121.
124.
150.
121.
125.
150.
121.
125.
150.
119.
123.
147.
118.
122.
145.
119.
123.
147.
117.
122.
145.
117.
122.
146.
117.
123.
146.




ABERDEEN

CHARGE SIZE 4, DIRECTION (SITE) 2

RUN
153

157

161

169
173
177
181

185

196
200
201
210
214
218

222

TIME
1950

2009

2030

2245

2303

2323

1923

1941

1957

2252

2312

1938

1957

2014

2240

2318

221

SEL MIC
C 81.
F 91.
p 106.
C 83.
F 91.
P 106.
C 85.
E 92.
P 106.
C
F
p
C
F
P
C
F
P
C 98.
F 103.
P 118.
C 96.
E 102.
P 116.
C 96.
F 102.
P 114.
C 92.
F 99.
p 115.
c 94.
F 101.
p 117,
C 75.
F 77
p 94
C
P
P
C
o
P
C
P
P
C
P
P
C
F
P
C
P
P

0.
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COOCOO0OODOOOCOOOCOOCOOC

MIC

79.
90.
105,
81.
91.
105,
81.
90.
105.
67.
74 .
91.
0.
0.
0.
0.
0.
0.
99.
104 .
119.
97.
103.
117.
98.
104.
116.
96.
102.
121.
95.
101.
120.
78.
80.
101.

oo ooCccocC
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MIC

87.
94.
108.
92.
97.
115.
84.
91.
107.
0.
0.
0.
70.
6.
95.
0.
0.
0.
100.
105.
120.
99.
104.
118.
98.
103.
117.
92.
100.
119.
94.
90.
114.
7.
80.

s
o
o
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PROVING GROUNDS DATA

BLASTS

MIC

OOOOOOOCOOOOOOCOOOHO\O!——‘@(\J%—-‘%U‘&W@U‘I\]AI——-‘\JL\J\JOOOOLD\OOOOUTQUJU'\\)\}\DO\!LJJ

83.
91.
102.
81.
88.
101.
80.
88.
101.
75.
84 .
87.
73.
80.
96.
75.
B82.
95.
102.
107.
125,
99.
105.
120.
30.
30.
30.

\lu)'-v':-OOOOLAJOOC’\C’\U?COOOOO\D\OOCD[\)OC\UTI-—‘OOOQOUTOQLAJU'IC\!\)LA)I'—’@\DN}—‘Q\DLUU'IOLU\TQO\vb

MIC

30.
83.
BOG.
30.
86 .
89.
30.
87.
91.
30.
92.
93.
30.
94 .
95.
30.
93.
96.
30.
102.
122,
30.
101.
119.
30.
103.
121.
30.
97.
116.
30.
98.
115.
30.
79.
90.
30.
78.
86 .t
30.
19,
B7.
30.
B1.
93.
30.
B2.
95.
30,
8l.
83.
30.
81.
84 .
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MIC

81.
89.
91.
79.

103.
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Nelb NN

.1

113

“ 105,

MIC
93.
102.
118.
30.
30.
30.
95.
106.
119.
101.
108.
124.
105.
111.
130.
106.
111.
131.
112,
116.
140.
114.
117.¢
1471.
114.
118.
138.
108.
112,
134.
L.

= WO OS2 o O
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141,

108.
136.
106.
L10.
137.
LO3.
107.
134.
104 .1
108.
129,
106.
110.
132.
100.
105,
122.
99,
105.
1221

WNTTOWC O —w:!

e g

~

W W o WL =y

MIC

116.
121.
142,
1l6.
121.
141 .7
116.
121.
141,
117.
122,
142,
117.
122.
142.
118.
122.
143.
L2,
124
149.
120.
123,
147.
121.
125
150.
119 ¢
A 23
146.
120.8
123,
149.
120.
123.
147,
L21.
124,
149.
119
L23 .
146
118,
123,
1441.
.
122
143.
119,
123,
143.
118,
123,
142
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ABERDEEN

CHARGE SIZE 4, DIRECTION (SITE) 2

RUN TIME
226 238
230 257
234 420
238 437
242 454
246 221
250 240
254 259
258 421
264 450
266 458
270 353
274 413
278 433
282 216
286 234
290 251
294 415

SEL MIC

QUEmQUTEOTEHQTRE QR OYEQ

THEHOooS

THOQUHOTEQUEQOSEQUMOTEOTEOTEOTEO

=
o
o

0
0
0
0
0
0
0
0
0
0
0
0
0
0
4
.1
115.2
86.7
92.6
106.1
86.0
92.2
107.2
90.6
99.6
113.0
.9
7
3
1
7
3
0
0
0
0
0
0
0
0
0
0
0
0
5
7
2
4
8
1
3
9
7

90

113.
88.
96.

110.
30.
30.
30.
30.
30.
30.
30.
30.
30.

70.
74.
92.
80.
85.
103.
76.
92.
99.

Xe)
WOOOOOOOOOOOOOOO

1 MIcC
.0

eleololololololoNololoNoNoNeNe)]

94.
101.
118.

83.

88.
102.

86.

92.
109.

91.

99.
112.

89.

97.
112.

88.

95
110.

30.

30.

30.

30.

30.

30.

30.

30.

30.

62.

68.

85.

67.

73.

89.

77

83.
1060.

78

92.
102.

2
0
0
0
0
0
0
0
0
0
0
0
.0
0
0
0
2
2
3
7
8
2
1
2
2
9

0
3
9
3
9
6
.2
4
0
0
0
0
0

4
4
.4
7
1

.2
5

0
(

o

0
0
5
9
2
3
[

3

MI

91.
100.
115.

81.

92.
104.

84 .

94 .
109.

g88.

96.
108.

90.

95.
111.

88.

94 .
113.

90.
101.
114.

90.

99.
113.

89.

98.
111.
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PROVING GROUNDS DATA

BLASTS

MIC

90

33

74.9
86.5
.5
76.8
86.2
89.
79.
102.
106.
80.
100.
103.
83.
99.
108.
93.
100.
115.
91.
100.
115.
89.
96.
113.
93.
99.
113.
92.
99.
115.
90.
97.
113.
93.
99.
116.
93.
99.
117.
92.
98.
113.
83.
90.
92.
82.
89.
93.
86.
92.
107.
B2.
89.
106.

4
5
6
4
4
9
8
3
1
9
2
2
6
4
4
7
2
1
8
7
6
1
9
5
1
1
7
2
1
6
7
7
9
7
7
2
5
5
2

WO OO WD WO

MIC

30.
82.
87.
30.
87.
91.
30.
86.
88.
30.
76.
87.
30.
76.
87.
95.
102.
120.
88.
97.
112.
98.
103.
121.
93.
98.
115.
88.
95.
109.
92.
96.
112.
94 .
101.
118.
96.
102.
118.
90.
98.
111.
82.
91.
101.
83.
95.
99.
87.
95.
109.
88.
96.
112
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MIC

80O.
91.
99.
80.
92.
103.
79.
87.
89.
79.

93,
79.
93.
94 .
93.

101.

117.
92,

100.

117.
96 .

101.

123.
92,
97.

115.
96 .

102.

119.
93.
99

116.
92.
97.

113.
99 .

105.

123.
94
94

116.
78.
88.
98 .
81.
91 .

103.
87.
94

110.
97.
99

110.

ot

MIC

89.
96.
109.
89.
95.
108.
90.
96.
104.
91.
98.
106.
91.
99.
108.
103.
106.
133.
101.
106.
126.
102.
106.
129.
102,
106.
130.
105.
108.
130.
102.
105.
128.
101.
-106.
125.
102.
107.
124.
98.
103.

118.5

95.
99.
120.
91.
97.
115.
92.
99.
117.
88.
96.
112,

OO A, WU LI LN

MIC

105.
121.

95.
103.
120.

97.
111.
119.

96.
107.
120.

97.
105.
120.
111.
114.
139.
109.
113.
137.
108.
112.
134.
109.
112.
136.
105.
109.
134.
103.
108.
131.
©102.
107.
127.
100.
106.
125.
101.
107.
126.
102.
108.
126.
102.
107.
127.
100.
106.
125.

98.
104.
123.

HRWNNPRPUWHEOOHR NP UIROOONARARWHWWe OO RXOWOR WIJORWOOWLOOOHOM®-~UILUI®

MIC

117.
123.
141.
117.
122.
142.
117.
123.
141.
117.
122.
141.
118.
123.
141.
122,
126.
150.
121.
125.
149.
121.
125.
148.
122.
126.
150.
123.
126.
151.
121.
124.
150.

30.

30.

30.
30.
30.
30.
30.
30.
117.
122.
142.
118.
123.
144.
118.
122.
143.
118.
122.
142.
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CHARGE SIZE 4,

RUN TIME
298 431
302 448
306 235
310 255

424

141

224

241

411

429

SEL
C
I
P
C
F

ABERDEEN

DIRECTION
MIC 1 MIC
77.8 78.
88.7 92.
100.0 102.
74.6 7.
92.7 90.
97.4 99.
90.3 91.
103.5 102.
110.9 115.
90.8 92.
105.8 104.
112.0 116.
90.0 88.
100.4 101.
111.2 111.
91.3 84 .
100.6 105.
112.7 107.
90.5 92.
101.7 101.
111.9 115.
87.8 85.
100.8 102.
109.3 106.
30.0 30.
30.0 30.
30.0 30.
30.0 30.
30.0 30.
30.0 30.
30.0 30.
30.0 30.
30.0 30.
30.0 30.
30.0 30.
30.0 30.
30.0 30.
30.0 30.
30.0 30.
30.0 30.
30.0 30.
30.0 30.

CCTCOCO0OO0O0OO0O0O0O0OO00O0OO0O0COONO™MUNCANNONUIRRR OS2 COWUT WD JN0

(SITE) 2

MIC

82.
91.
106.
81.
93.
103.
97.
104 .
120.
95.
102.
118.
30.
30.
30.
89.
97.
109.
90.
97.
113.
87.
95,
108.
91.
103.
110.
95.
104.
115.
96.
106.
117.
93.
107.
111,
96.
105.
114.
91.
108.
110.

PROVING GROUNDS

BLASTS

MIC

N WL L OFOXRPOCNNOVLUORE DAL D000 UDCONOULIUIR,RFC YW

34

83.
90.
106,
82.
88.
104.
97.
104.
119.
96.
102.
119.
92.
100.
116.
93.
101.
115.
92.
100.
116.
95.
103.
116.
94.
102,
114.
97.
104 .
107.
100.
111.
120.
98.
115,
121.
102.
115.
1272.
9.
110.
118.
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MIC

90.
97.
117.
89.
100.
113,
90.
100.
115.
95.
102.
121.
97.
103.
120.
91.
99.
115.
97.
103.
120.
91.
97.
112,
97.
105.
118.
98.
108.
120.
100.
109.
120.
96 .
107.
119.
101.
109.
122,
98.
107.
120.
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DATA

MIC

90.
101.
113.

89.

98.
111.

98.
1065,
122.

99.
105.
123.
100.
105.
122.

96.
102.
118.

99,
104.
120.

96.
101.
118,

99.
106.
120.
103.
109.
125.
103.
109.
125.

98.
106.
121.
102.
108.
124.
104,
110.
127.

MIC
93.
101.
118.
85.
100.
125.
106.
111.
128,
104.
108.
129.
102.

107.

125.
103.
107.
131,
100.
104.
127.
99 .
103.
126.
103.
108€.
127.
107.
112,
130.
106.
11l
130.
104 .
108.
126.
105.
111,

128,

108,
113.
131.
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MIC

98.
105.
123.

99.
105.
125.

30.

30.

30.
111.
115,
136.
112.
115.
139.
108.
111,
138,
106.
109.
136.
106.
109.
134.
113.
117.
136.
113.
L17.
138.
116.
119.
143.

113,
118.
137.
115,
118.
140.
112,
117.
138,

Ce e
-

ODLwowCcuLonre o=t or

(GalE NN
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MIC

118.
122,
143.
118.
123.
143,
121,
124,
149.
121,
124,
147,
120,
124.
148,
120.
124,
148.
119.
123,
148.
121.
124,
149.
121,
124.
150.
123.
126.
151.
122.
125,
151,
122
126.
152,
124.
127.
153,
120,
124,
148.
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ABERDEEN PROVING GROUNDS DATA

CHARGE SIZE 1, DIRECTION (SITE) 1 BLASTS
RUN TIME SEL MIC 1 MIC 2 MIC 3 MIC 4 MIC 5 MIC 6 MIC 7 MIC 8 MIC
78 1544 C 110.2 105.9 81.9 77.3 84.2 80.7 83.4 81l.2 76.
F 113.9 108.0 102.5 84.3 107.2 90.6 91.4 99.3 103.
P 135.1 30.0 101.7 90.9 104.0 94.9 100.0 99.6 101.
82 1613 C 112.3 106.8 73.8 79.0 85.5 79.8 81.8 78.4 75
¥ 115.5 106.9 96.6 82.2 101.1 90.9 88.7 96.6 105.
p 137.1 114.0 97.3 92.2 100.1 93.7 87.7 97.9 104.
86 1631 C 113.0 104.9 72.8 79.8 83.8 81.4 83.1 80.2 79.
F 116.2 105.4 98.6 83.8 98.1 89.9 92.1 97.0 105.
p 137.3 110.3 97.3 93.3 100.5 94.0 91.3 96.5 102.
90 1133 C 114.7 99.7 90.5 80.4 B4.2 81.3 82.4 30.0 7.
¥ 117.3 103.3 98.3 84.4 93.5 B7.3 88.5 30.0 104.
P 142.1 127.6 115.7 101.1 96.3 92.4 87.5 30.0 103.
94 1155 C 116.3 100.4 91.0 80.6 81.8 80.7 82.5 75.8 76.
F 118.7 104.1 97.2 84.6 89.9 84.1 88.0 94.3 104.
P 143.2 128.2 116.2 102.8 95.6 94 .4 86.6 95.2 102.
98 1218 C 115.0 99.3 91.8 76.9 81.3 80.9 83.3 76.1 78.
F 117.6 102.8 97.0 80.3 85.4 83.8 87.2 99.1 105.
P 142.4 125.2 117.2 86.3 97.1 92.3 89.6 98.1 104.
102 1510 C 114.0 99.0 90.6 81.7 77.6 80.0 87.7 0.0 0.
F 116.7 106.1 95.6 86.0 81.1 82.8 88.9 0.0 0.
p 140.1 127.0 118.7 108.1 98.3 94.9 90.3 0.0 0.
106 1531 C 115.6 96.9 88.1 83.7 83.4 80.9 0.0 0.0 0.
F 118.1 102.8 93.4 86.3 85.4 82.3 0.0 0.0 0.
P 142.9 125.5 1i3.5 106.8 94.3 91.5 0.0 0.0 0.
110 1550 C 115.9 98.2 88.1 79.3 78.5 79.3 0.0 0.0 0.
F 118.3 102.8 100.2 - 83.0 80.6 80.5 0.0 0.0 0.
p 142.1 126.7 115.9 103.9 93.4 86.6 0.0 0.0 0.
114 1904 C 111.7 30.0 83.7 81.9 0.0 82.0 87.0 79,72 80.
F 115.2 30.0 108.4 87.2 0.0 94 .6 96.3 99.8 104.
P 136.3 30.0 105.8 89.9 0.0 98.0 95.0 100.9 103.
118 1926 C 111.7 93.6 77.5 83.1 0.0 81.0 86.3 80.7 79.
F 115.3 110.7 107.0 90.5 0.0 91.6 93.2 100.9 104.
P 136.7 110.8 105.3 94.1 0.0 94.7 91.1 100.2 102.
122 1944 C 109.9 95.8 75.5 81.0 0.0 81.9 86.0 -~ 78.8 79.
F 113.9 113.2 103.4 86.1 0.0 94 .4 93.3 100.3 105.
p 135.1 112.2 102.8 93.4 0.0 97.1 91.7 100.0 101.
126 1924 C 114.5 97.0 30.0 75.6 30.0 80.3 88.7 71.7 74.
F 117.1 103.2 30.0 8l1.6 30.0 84.4 95.2 85.3 104.
P 140.9 121.8 30.0 87.1 30.0 84.6 93.5 88.0 103.
130 1943 C 113.4 91.2 B1.3 75.1 30.0 80.1 88.1 75.1 72.
F 115.8 100.3 97.4 83.2 30.0 84.5 93.8 89.8 100.
P - 138.9 116.3 105.4 89.7 30.0 102.5 91.2 91.1 97.
134 2000 C 113.6 94 .4 85.1 76.9 0.0 80.1 88.4 0.0 75.
E 116.2 99.9 94.3 81.7 0.0 83.9 92.9 0.0 101.
p 139.7 119.7 109.4 94.3 0.0 84.6 90.1 0.0 99.
138 2228 C 113.3 93.4 90.6 89.6 30.0 84.5 81.5 78.4 81.
I 116.0 101.8 97.86 94.1 93.1 90.2 86.3 84.4 89.
P 139.1 117.5 114.4 112.6 109.5 106.3 105.3 103.7 105.
142 2252 C 113.5 96.3 93.6 94.2 30.0 90.8 87.6 87.4 88.
I 116.2 102.9 99.7 98.4 95.0 102.1 92.6 92.8 93.
P 139.3 121i.4 1l1le6.8 118.2 110.8 114.2 108.8 110.3 112.
146 2311 C 114.1 96.6 89.6 90.1 30.0 92.3 88.8 89.9 87.
o 116.8 102.6 95.7 94 .7 95.1 96.5 93.1 94 .4 93.
P 139.2 120.0 114.3 110.5 110.3 114.5 112.2 113.0 110.
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APPENDIX B: Noise Level vs. Distance
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APPENDIX C: Sound Speed Profiles

The following sound-speed profiles correspond with the tabular data presented in Appendix A. Duc
to cquipment malfunction, no data were recorded for blasts 1 to 9: sound-spced profiles begin with
blast 9. The dashed curve corresponds to propagation from Site 1. and the solid curve corresponds to
propagation from Sitc 2.
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Figure C1. Sound Speed (m/s) for Blasts 9 to 18.
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Figure C2. Sound Speed (m/s) for Blasts 19 to 30.
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Figure C3. Sound speed (mv/s) for blasts 31 to 42.
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Figure C4. Sound speed (mvs) for blasts 43 to 54.
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Figure C6. Sound speed (m/s) for blasts 66 to 77.
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Figure C7. Sound speed (m/s) for blasts 78 to 89.
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Figure C8. Sound speed (m/s) for blasts 90 to 101.
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Figure C9. Sound speed (m/s) for blasts 102 to 113.
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Figure C10. Sound speed (m/s) for blasts 114 to 125.
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Figure C11. Sound speed (m/s) for blasts 126 to 137.
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Figure C12. Sound speed (m/s) for blasts 138 to 149.
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Figure C13. Sound speed (m/s) for blasts 150 to 161.
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Figure C14. Sound speed (m/s) for blasts 162 to 173.
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Figure C15. Sound speed (m/s) for blasts 174 to 185.
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Figure C16. Sound speed (m/s) for blasts 186 to 194.
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Figure C17. Sound speed (m/s) for blasts 195 to 206.
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Figure C18. Sound speed (m/s) for blasts 207 to 218.
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Figure C19. Sound speed (m/s) for blasts 219 to 230.
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Figure C20. Sound speed (m/s) for blasts 231 to 242.
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Figure C21. Sound speed (m/s) for blasts 243 to 254.

5000 -
i
!
1000 +
500 -

1 # + —4 + 4-———t ~~f--——9~——!——-——0-—-'—*—"]
310 320 330 340 350 360

Sound Speed (m/s)

Figure C22. Sound speed (m/s) for blasts 255 to 266.
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Figure C23. Sound speed (m/s) for blasts 267 to 278.
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Figure C24. Sound speed (m/s) for blasts 279 to 290.
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Figure C25. Sound speed (m/s) for blasts 291 to 302.
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Figure C26. Sound speed (m/s) for blasts 303 to 314.

56




5000 - <
] ~ AB29

l
1000-[— — (
5004‘;

100 +

[8))
o

Height (m)

] + ] ) ]
L i i

310 320 330 340 350 360
Sound Speed (m/s)

+ H

Figure C27. Sound speed (m/s) for blasts 315 to 326.
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Figure C28. Sound speed (m/s) for blasts 327 to 338.
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Figure C29. Sound speed (m/s) for blasts 339 to 350.
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